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Section A4: Project/Task Organization

The following is a list of individuals and organiizans participating in the project with their sgfexi
roles and responsibilities:

USEPA - United States Environmental Protection AgencyEB&), Region VI, Dallas, Texas.
Provides project overview at the Federal level.

Randall Rush, USEPA Texas Nonpoint Source Prdjfiectager
Responsible for overall performance and directidh@project at the Federal level. Ensures
that the project assists in achieving the goalsheffederal Clean Water Act (CWA).
Reviews and approves the quality assurance prpjant (QAPP), project progress, and
deliverables.

TSSWCB-Texas State Soil and Water Conservation Boar&{VEB), Temple, Texas. Provides
project overview at the State level.

Aaron Wendt, TSSWCB Project Manager
Responsible for ensuring that the project delidats of known quality, quantity, and type
on schedule to achieve project objectives. Trackkraviews deliverables to ensure that
tasks in the work plan are completed as specified.

Donna Long, TSSWCB Project Quality Assurance Office
Reviews and approves QAPP and any amendmentsisiore’and ensures distribution of
approved/revised QAPPs to TSSWCB and USEPA paatitfp Responsible for verifying
that the QAPP is followed by project participarid@termines that the project meets the
requirements for planning, quality assessment (@&aglity control (QC), and reporting
under the CWA Section 319 program. Monitors implatagon of corrective actions.
Coordinates or conducts audits of field and modediystems and procedures.

TWRI — Texas Water Resources Institute (TWRI), Coll&gation, Texas. Project Facilitator.
Provides the primary point of contact between tbeab State Soil and Water Conservation Board
(TSSWCB) and the project contractors. Tracks axves deliverables to ensure that tasks in the
work plan are completed as specified. Responsiiecbordination, review, and delivery of
guarterly reports and the final project report.

Dr. C. Allan Jones, TWRI Director; Project Director
Responsible for ensuring the submittal of accuaatktimely deliverables and costs to the
TSSWCB Project Lead. Responsible for ensuringtéets and other requirements in the
contract are executed on time and in accordanc¢ethhet QA/QC requirements in the system
as defined by the contract work plan and in the @ AResponsible for ensuring adequate
training and supervision of all activities involvéd generating analytical data for this
project. Responsible for the facilitation of auditsd the implementation, documentation,
verification, and reporting of corrective actions.
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Clint Wolfe, TWRI Quality Assurance (QA) Officer
Responsible for determining that the Quality AsaaeaProject Plan (QAPP) meets the
requirements for planning, quality control, quakbty§sessment, and reporting for activities
conducted by TWRI. Responsible for maintaining@éi approved QAPP and records of
QAPRP distribution, including appendices and amemdmeCoordinates the research and
review of technical QA material and data related/&ber quality monitoring system design
and analytical techniques.

TCE — Texas Cooperative Extension, Fort Stockton, $efaoject Director. Responsible for
developing the watershed protection plan and eduttraining. TCE — Fort Stockton will
contribute to the development of quarterly repartd the final project report.

Dr. Charles Hart, Associate Professor, Extensiomg@especialist, Project Director
Responsible for ensuring that tasks and other reaugints in the contract are executed on
time and as defined by the grant work plan; assgske quality of work by participants and
developing a baseline assessment of the PecosHiRisir. Responsible for coordinating and
supervising field sampling activities. Responsitae ensuring that field personnel have
adequate training and a thorough knowledge of stahdperating procedures (SOPSs)
specific to the analysis or task performed andipesvised. Responsible for developing
educational components of the project. Responfbldentifying and characterizing saline
water sources entering the Pecos River basin. Re#pe for developing watershed
protection plan.

Will Hatler, Extension Assistant, Project Coordmrat
Responsible for coordinating attendance at conéerealls, meetings, and related project
activities and developing educational components@project. Responsible for developing
a website to disseminate information about the gutojResponsible for developing
watershed protection plan. Responsible for cootitinaf project activities with contracted
parties. Responsible for verifying that the datadpiced are of known and acceptable

quality.

Alyson McDonald, Extension Assistant, Hydrologist
Responsible for quantifying volume and fate of watdvage as a result of saltcedar control
along the Upper Pecos River. Will characterizeréhationship between surface water and
ground water along a portion of the Upper PecogRiv

TAES —Texas Agricultural Experiment Station, El Paso,d®XProject Investigators. Responsible
for identifying and characterizing saline waterra@s entering the Pecos River basin. Responsible
for quantifying volume and fate of water salvageaassult of saltcedar control along the Upper

Pecos River.

Dr. Seiichi Miyamoto, Professor of Salinity Managam Investigator
Responsible for identifying and characterizingrsalivater sources entering the Pecos River
basin. Will simulate the flow and salinity of thed®s River basin to provide a framework to
evaluate river management options.
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Dr. Zhuping Sheng, Assistant Professor of Hydroogg| Investigator
Responsible for quantifying volume and fate of watdvage as a result of saltcedar
control along the Upper Pecos River. Will charaztethe relationship between surface

water and ground water along a portion of the Uemros River.

USGS- U.S. Geological Survey. Responsible for comptetiquatic life and stream habitat
inventories and assessments.

Dr. Bruce Mooring, Senior Biologist, Investigator
Responsible for completing aquatic life and stréeaitat inventories and assessments

along the Pecos River.




Figure A4.1. Project Organization Chart
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Section A5:  Problem Definition/Background

The Pecos River is a greatly depleted western fiseting 418 winding miles through hot, dry, semi-
arid landscapes in Texas. It is the largest rivbrizasin flowing into the Rio Grande River in Texas
such, its importance historically, biologically amgbirologically to the future of the Rio Grande Bas

is huge. The flows of the once great Pecos Rivee davindled to a mere trickle due to many causes —
some natural and some man-induced. Its upper re@thexas now resemble a very poor quality creek
rather than a river. If the integrity of the enft® Grande basin below the Pecos is to be impraned
maintained, then it is crucial that both the wageality and quantity of Pecos flows be drastically
upgraded and stabilized within a natural flow regito a viable level of in-stream flows.

Due to the lowered water quality and stream fla¥ws aquatic community of the Pecos River has been
drastically altered according to fishery biologitsl to local users of the river. No longer dobave a
healthy diverse community of aquatic plants, inelerates, microorganisms, fish and amphibians. The
greatly reduced aquatic diversity has been nedgtafeected by changes in river hydrology, riparian
community destruction, oil and gas activities,gation demands, long and short-term droughts,
damming of the river and the desertification of tipgand watershed due to grazing mismanagement.
These factors, both natural and man-made, hawsedlintroduced plant species, such as saltcedar, to
dominate the riparian systems within the watershed.

According to the data of USIBWC, the Pecos Rivartgbutes to the flow of the Rio Grande at an
average rate of 274 million‘mvhich accounts for 11% of the stream inflow into i&tad. However, it
also contributes to salt loading into Amistad atanual rate of 0.54 million tons or 29.5% of tbiat

salt loading. Salinity of the Amistad exceeded 1ppfh for a month in 1988, and has fluctuated since.
It is important to control salt loading from thedBe to Rio Grande if we are to be successful ipikee
salinity of the reservoir below in compliance witle Texas Water Quality Standards (Table A5.1).

The decreasing water quality in the Pecos Rivenkgstively affected the Rio Grande River. Being an
international river, the Rio Grande is relied ugiynboth Mexico and the United States for drinking
water, irrigation and industry and as such, it eelseheavily upon its major Texas tributary — thed3e
River. The Pecos River itself is also the lifebl@ddhany communities within its reaches, mainlgas
irrigation source, recreational uses, and as rgeh&r underlying aquifers. The environmental
condition of both the Pecos and the lower Rio GeaRdver is extremely crucial to hundreds of
thousands of residents of both Mexico and the U.S.

This project will assess the physical featureefRecos River basin, facilitate communications
with stakeholder groups and landowners in eighgm@iring counties, and monitor the water
guality of the Pecos River. Through this projed@Vatershed Protection Plan will be developed to
assess current management measures as well anideterhat future management measures need
to be implemented in the river basin to protectwia¢er quality of the Pecos River.
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Rio Grande Basin Uses Criteria

Segment SEGMENT NAME BASIN Recreation Aquatic Domestic crt SO, TDS Dissolved pH Range **Indicator Temperature
No. Life Water Supply || (mg/L) (mg/L) (mg/l) Oxygen (SV) Bacteria (OF)

(mg/l) #/100ml
2305 International Amistad Reservoir Uppe CR H PS 150 270 800 5.0 6.5-9.0 126/200 88
2306 Rio Grande Above Amistad Upper CR H PS 300 570 1,550 5.0 6.5-9.0 126/20Q 93
Reservoir

2309 Devils River Upper CR E PS 50 50 300 6.0 606-9 126/200 90

2310 Lower Pecos River Upper CR H PS 1,70p 1,00 0004, 5.0 6.5-9.0 126/200 92

2311 Upper Pecos River Uppe CR H 7,000 3,50 Q15,0 5.0 6.5-9.0 126/200 92

2312 Red Bluff Reservoir Upper CR H 3,200 2,200 400, 5.0 6.5-9.0 126/200 90

**The indicator bacteria for freshwater is E. cokecal coliform is an alternative indicator.
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Section A6: Project/Task Description

The study area will be the Pecos River basin assihoFigure A6.1. The Pecos River begins in the
Sangre de Cristo Mountains of North-Central New Mextravels through Eastern New Mexico,
crosses into Texas at the Red Bluff Reservoir, wthdough west Texas, and then empties into the
Rio Grande in Val Verde County above the Intermatlddmistad Dam. This study will conduct its
monitoring and assessment of the Pecos sub-basmthe Red Bluff Reservoir to the confluence
with the Rio Grande. Segment 2312- Red Bluff Resieris designated for contact recreation and
high aquatic use. Segment 2311- Upper Pecos RimdrSegment 2310- Lower Pecos River are
designated for contact recreation and high aquatavith segment 2310 also being designated as a
public water supply.

Legend —

T
® Monitoring Stations S

Hydrology
Highways

l:l Urhan Areas

Figure A6.1. Map of Pecos River Basin including mang station locations.

As discussed in the workplan (Appendix A), this priect will rely heavily on quality assured
data collected through the IBWC Clean Rivers Progran, USGS, TWDB, and the Rio Grande
Basin Initiative. Specifically, data collection forsubtask 3.2 and portions of subtask 1.4 are
carried out by IBWC through the Clean Rivers Progran (CRP). Data collection for subtask
1.5 and portions of subtask 3.3 are carried out byfAES through the Rio Grande Basin
Initiative (RGBI).
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Subtasks along with a listing of the responsiblenag or agencies and an activity schedule are
outlined in Table A6.1. The schedule listed beltmdd provide adequate time for completion of
the project in a timely manner.

Table A6.1. Project Plan Milestones

TASK PROJECT MILESTONES AGENCY START END
11 Aerial Photography, Delineation, and Charazégion TCE Sep04 Aug0§
1.2 Historical Water Quality, Irrigation DeliverRRainfall, Red TCE, TWRI Sep04 Aug07
Bluff Lake Levels, and Groundwater Monitoring

1.3 Aquatic Life and Habitat Inventory USIBWC, USGS Jun06 Jun06

1.4 Identify and Characterize the Volume and Quaift USIBWC, TCE, Jan06 Jan07
Tributaries and Springs TAES

15 Identify and Characterize Saline Water SouErgering TAES Sep04 Aug05
the Pecos River

1.6 Simulate Flow and Salinity of the Pecos Rier f TAES Jan06 Jan07
Evaluating River Management Options

1.7 Economic Modeling of the Pecos River Basin and TCE Mar06  Aug07
Assessment of Saltcedar Control Activities

2.1 Publish Written Informational Materials to Edte Private TCE, TWRI Mar05  Aug07

Landowners, Stakeholders, and Policy Makers altwut t
Pecos River basin and the Effects of Saltcedar

2.2 Educational Meetings of Interested Partiedrfput and TCE, TWRI Mar05  Aug07
Organizational Support

2.3 Develop a Website for Dissemination of Inforimat TCE, TWRI Sep04 Aug07

3.1 Develop a QAPP for Sampling Protocol USIBWCEIC  Jan05 Dec05

TWRI

3.1 QAPP Approval TSSWCB, EPA Dec05 Jan0¢

3.2 Water Quality Monitoring, including TDS, TSS;pDO, USIBWC, TCE, Jan05 Julo7
and EC TWRI

3.3 Quantity and Fate of Water Salvage as a Ret@laltcedar TCE, TAES Jan06 Jan07
Control

4.1 Submit year 1 Annual Report TCE, TWRI Dec5

4.1 Submit year 2 Annual Report TCE, TWRI Aug06

4.1 Submit final report TCE, TWRI Aug07

4.2 Submit draft watershed protection plan to TS®NC TCE, TWRI Dec06

4.2 Submit final watershed protection plan to TS®NC TCE, TWRI Aug07

The purpose of this QAPP is to clearly delineate # QA policy, management
structure, and procedures, which will be used to imlement the QA requirements
necessary to verify and validate the water qualitglata collected under subtasks
1.3,1.4, 1.6, and 3.3 (as discussed below).
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Subtask 1.3 Aquatic life and habitat inventory

Biological monitoring will be utilized to assessthverall ecological integrity and the effects of
nonpoint sources of pollution on the Pecos. Bialamonitoring data collected during this project
will provide baseline data that will allow compans to be made between sites on the Pecos River
as well as comparisons to similar rivers in théestilonitoring efforts will also provide a baseline
for sites along the Pecos River. This data carskd to assess trends and future changes that may
occur as conditions in the river change.

The U.S. Section International Boundary and Watan@ission (USIBWC) Clean Rivers Program
(CRP) will coordinate the biological assessmenhvassistance from USGS and other entities
participating in the study. At three sites alorgecos River between Pandale and Sheffield, Texas,
data on benthic organisms, fish, and physical habitaracteristics of the river will be collectedia
catalogued in accordance witlCEQ Surface Water Quality Monitoring Procedures, Volume 2:
Methodsfor Collecting and Analyzing Biological and Habitat Data (August 2005). These sites will

be located upstream, downstream, and at the comtuef Independence Creek and the Pecos River
to address the influence of increased contributioggs on aquatic biota and physical habitat
conditions.

The addition of these three sites will fill a magata gap between two ongoing inventories. The
USGS will be conducting one inventory upstreamhis teach. In addition, the USGS is doing
similar biological and stream habitat assessmenmtthé U.S. National Park Service on the Pecos
River at sites beginning downstream of Pandalenebitg to the confluence of the Pecos River and
the Rio Grande. Additionally, riparian vegetatiorddabitat will be described.

Subtask 1.4 Identify and characterize volume and quality of tributaries and springs

In order to identify potential salinity sourcesyitl be necessary to locate and characterize tlec
tributaries of the Pecos River, whether perenmigdtermittent, to determine water quantity, qualit
and point of impacts from sources outside of thenraem. The first phase involves the review of
information available such as U.S. Geological Sul#SGS) hypsography and hydrography maps
to determine potential tributary locations. Thisadaill then be compared to satellite imagery to
locate active water runoff into the Pecos Rivere Becond phase would include fieldwork and
groundtruthing which will be necessary to locatehetributary and assess salinity levels. Flow
volume will be estimated using published valuesh&case of dry streambeds that could potentially
carry water during storm events, sediment sampiébawcollected through the IBWC Clean Rivers
Program for laboratory analysis.

Subtask 1.6 Simulate Flow and Salinity of the Peco®r Evaluating River Management
Options

This subtask is to simulate flow and salinity af thecos River below Red Bluff for evaluating river
management options and will be approached in thheses. The first phase is to develop and
validate a simple mass balance model useful fasassg the effect of inflow from the Pecos River
on salinity of Amistad Reservoir. Salinity of theservoir has been increasing since construction in
1968. Salinity levels reached the drinking wateriiof 2000 ppm during February 1988 and have
continued to fluctuate. A simple model, which igyiely based on salt balance analysis, is currently
being developed under a separate program fundedebyexas Higher Education Coordinating
Board. Existing complex models demand input dat&chviare not readily available and do not
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consider site-specific salt problems. Our simpladaetavill be used to analyze the impact of the
Pecos River on reservoir salinity on both short lamg time scales, using the historical flow and
salinity data available at Foster Ranch, Langtrg &mistad. These analyses include the
development of a program useful for estimatingnsigliof the lake outflow from inflow data. We
will also examine probable scenarios for resersailinity to exceed 1000 ppm, and how the inflow
from the Pecos may affect the scenario.

The second phase is to collect or generate theng&tded to develop and verify a water and salt
transport model (which is described later). Theadaeded are two-types. The first type is the
current river dimensions such as river cross-sestai various reaches, slope, the extent and the
types of riparian zones, floodway dimensions, #ggliend depth of water tables, permeability and
soil type distribution, weather data and physieaadf the catchment areas which yields surface or
subsurface inflow into the Pecos. These data valcbllected in conjunction with other tasks,
especially Tasks 1.4 and 1.5. The second typetafisighe historical records of flow and salinity a
various reaches of the Pecos. These data arersdagimong different agencies and unfortunately
rather limited, except at Langtry. If the histotidata are sufficient to analyze, we will examine t
impact of irrigation on river salinity in a histoal context. If not, we will use the historical oeds
solely for calibrating our model.

The third phase is to develop a water and salsprar model for the main flow of the Pecos River
below Red Bluff. The model is to be used for assgssver management options on flow and
salinity of the Pecos at various segments, asagdibr assessing salt loading into the Rio Grande,
then to Amistad. Such a model is currently beingettged for the Middle Rio Grande, and includes
submodels needed to evaluate the impact of ripaoaas on flow, salt storage, and release into the
stream during bank overflow.

The model also accounts for two-dimensional seelmsges from the steam beds as well as seepage
into the river, which is undoubtedly an importardqess in the case of the Pecos River. The model
will be calibrated using the historical records anllbe validated against the monitoring data from
the Clean Rivers Program collected under subtdsk 3.

The overall objective of this modeling programasievelop a water and salt transport model useful
for evaluating the impact of streamflow and ripan@getation on salinity of streams and reservoirs,
bank salt storage, and salt flushing and to cakbaad apply the model (tentatively referred to as
“extended ROTO”) to the Pecos River below Red Bioiffevaluating river management options to
maintain salinity of the river bank and streamfltavsustain biodiversity, and ongoing limited
irrigation activities.

Modelsto be Used or Devel oped

The Soil and Water Assessment Tool (SWAT) develaaddSDA-ARS Temple is a physically
based watershed and landscape simulation modehastleen used successfully for addressing
water quality issues (e.g., Arnold et al., 1998 Mged the routing portion of the model (ROTO) to
simulate salinity of Amistad Reservoir using thgtbrical records of tributary inflow and diversion
(Muttiah, Miyamoto, Borah and Walker, 2004). Thedabwas also applied to the Wichita River
located northeast of the Pecos Basin. In both cageslation of flow and salinity was less than
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desired for several reasons, including the lagkro€ess routine related to salinity buffering ia th
reservoir, bank salt storage and release, anddinensional percolation along the stream. Many of
these shortcomings are now corrected, but somectsspeed additional work. The following
outlines the components which will enter into tlkieeaded ROTO. (It is our intent to maintain the
current form of ROTO as much as possible so aaditithte a link with EPIC when need arises).

1. Flow and Salinity Relationships

This analysis is needed for estimating salinitgtoéam flow from inflow records or hypothesized
inflow from tributaries, and has largely been coat@dl for eleven USGS gauging stations along the
Pecos River. The flow and salinity relationshiplvaiso be used to adjust measured streamflow
salinity to salinity at different flow rates. (Fn@ency of water quality analyses is usually lowhad t
river). Solubility of gypsum will be incorporated as to set the maximum concentration of Ca and
S04 species. Gypsum is one of the prevailing evegsan the Pecos River Basin, and it affects a
type of equation we use to describe flow and dalialationships.

2. Two-dimensional Seepage

The routing portion of the SWAT model did not hautine which is capable of describing two-

dimensional seepage from streamflow. This beconuemstraint when one attempts to use it in a
river system where the interaction between streamnéind riparian bank has to be clarified. We
found an analytical solution of the two-dimensioeakpage flow under fluctuating streamflow
conditions (Lockington, 1997). The analytical salatis now coded in FORTRAN. We believe that

the addition of this routine to the ROTO will enlkants utility, for example, for estimating water

table depths as a function of time and the disté&ore streamflow, besides estimating percolation
losses from the stream.

3. Upward Water and Salt Flux in Riparian Zones

This is a process usually considered to be minaegtigible, because water losses associated with
evapotranspiration are a slow process as compartet tfast moving streamflow. When dealing
with the ecosystem stability of riparian zones austd by saline water, the process of bank salt
accumulation becomes a critical issue. SalinityhefPecos between Red Bluff and Girvin is around
10,000 mg [}, instead of 1,000 mg twhich applies to most “saline” river systems. Ghantity of
salts which can potentially accumulate is goinged.O times larger, or the time duration needed to
build up certain levels of salts will be shorterwda factor of 10; 1 year instead of 10 years, or 4
years instead of 40 years. This means that furaitigmarian zones can be maintained only under
“frequent” bank overflow, although the frequencyet to be determined.

We reviewed pertinent literature related to evepwpiration from salt cedars and other riparian
vegetation. When the water table drops rather hapiith the distance from streamflow, availability
of soil moisture, and soil salinity affect trangpgion. Unfortunately this system is not easy to ehod
unless water tables are considered stationallyr@aeh below Red Bluff usually has the perennial
flow, and the first option would be to use the gtiahl solution applicable to the steady state. We
already have a FORTRAN coding on upward water aiidflsix under steady state conditions.
Meantime, a cooperative project with Los Alamosidlal Laboratory produced an analytical
solution of the Richards equation for the transgate. If the first option does not yield satistayg
results, we can explore the use of this transiedehfor estimating the upward flow of water and
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salts. Unfortunately, such a task will be time-agnsg, as the analytical solution is fairly complex

4. Estimate of Bank Overflow

The ROTO currently uses Manning equation to comfhédravel time. Given the data on the river
cross-sections, we can use it to compute the bamilow. Other existing models will be tested if
this existing method does not perform.

5. Salt Flushing and Leaching Estimates

Several empirical equations, mostly developed irstfalia, are available for estimating the
concentration of dissolved salts in storm runofiieQf these empirical models will be used to
compute salt flushing. The first phase of Subtagktas shown that salt flushing can impact
reservoir salinity. The first surge of reservoilirsty is associated with salt flushing from theddie
Rio Grande, and to a lesser extent from the P&aisleaching from river banks and bench will be
made by applying a mixing cell model to the inéition equations as used in SWAT.

6. Reservoir Processes

We used a two-layer reservoir model (Killworth a@drmack, 1979) for simulating reservoir
outflow salinity from inflow data with a satisfacyaresult. This method was applied to simulation of
annual outflow salinity from Amistad Reservoir, gobvided improved simulation of reservoir
salinity. The existing ROTO yields reservoir salrestimates similar to the salinity of the inflow,
because of the lack of the reservoir processesaléedeveloped a method to estimate monthly
outflow salinity from inflow salinity data. This rtfeod was tested satisfactorily using the data sets
available at Elephant Butte, Amistad and Falcoong#ko, Yuan and Miyamoto, 2005).

Subtask 3.3 Quantity and fate of water salvage asrasult of saltcedar control

A study was initiated in 1999 using shallow grouatkv monitoring wells and water level loggers to
estimate net drawdown or recharge along the Peives éhder saltcedar infestations. Wells were
installed at two sites within a study area and owad for one growing season, and then saltcedar
was killed on one site. Water salvage from saltcedatrol is estimated by comparing pre treatment
water level data to post treatment water level fatdoth sites using the EPA Paired Watershed
Study Design protocol. Preliminary analysis indésasaltcedar control may yield a 60-70%
reduction in water loss at the study site.

This task will further explore the effects of saliar control on the fate of salvaged water and
determine amount of water released to downstream dind groundwater recharge. Through the

RGBI, TCE and TAES will characterize the aquifendéa&th treated and untreated sites with borehole
exploration; and install additional monitoring veelib configure subsurface flow patterns. Through

this CWA Section 319 project, TCE will conduct flomeasurements with designated releases from
Red Bluff Reservoir.

First, a map of alluvial sediments will be develdpe diagram subsurface flow patterns. Previous
borehole exploration revealed a clay layer, whiayhmit vertical water flow within the shallow
aquifer. This task is to delineate the extent efghallow aquifer by drilling additional borehobds
untreated and treated plots along the Pecos RBa@r.and water samples will be collected and
analyzed, as needed through the RGBI, to deterspagal variation in hydrological properties.
Second, additional monitoring wells will be insgall through the RGBI. There are 5 existing
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monitoring wells at each site on one side of therriln order to better understand flow regimes,
additional wells will be drilled on the other sidéthe river from the existing well network. Data
loggers will be used to record hourly changes ewater level in each of the new wells. Collected
water level information will be processed to counstra flow net within the shallow aquifer. The
flow net will be used to define the interactionveeén surface water and ground water, which will
be used to assess volume and direction of flow.

Finally, to establish the relationship betweenacefwater and ground water, designated releases
from Red Bluff Reservoir will be scheduled. Mulipteleases will be monitored for a period of
several days during the project period to detegsaasonal changes in the shallow aquifer response
to saltcedar control. Seepage losses, or gainf)eogiver will be calculated and the factors that
influence seepage losses and gains will be assd3sedg the releases, surface water flow will be
measured at the upstream boundary of the untreaéeét the divide between untreated and treated
sites and at the downstream boundary of the tresdtieedConcurrently, hourly water level in each of
the wells will be recorded to determine impactsofeased river flow on the shallow aquifer flow.

In general, river inflows are precipitation, runaffoundwater discharge and release from Red
Bluff Reservoir. River outflows include seepageiatuifers, evaporation, transpiration, and
irrigation diversion. These tasks will allow useigaluate flows between the river and the
aquifer. Other inflows and outflows will be addredsising funds form other sources.
Ultimately, this data will be used with water qipliuantity data collected to predict the effect
of saltcedar control on river water quality and mjitst in the Pecos River Basin. Data will be
used in the model presented in task 1.6 to preti@hges in salinity of the river.
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Section A7: Quality Objectives and Criteria

Field Parameters

The purpose of the field monitoring is to:
» complete aquatic life and stream habitat invensoaied assessments at three sites on the
Pecos River between Sheffield and Pandale,
» identify potential salinity sources to the PecogRby measuring conductivity in the Pecos
River and its tributaries, and
» explore the effects of saltcedar control on the ¢hsalvaged water and determine amount of
water released to downstream flow and groundwatgrarge by measuring flow.

Field monitoring conducted by Texas CooperativeeRgion will be in accordance wifCEQ

Surface Water Quality Monitoring Procedures Manual (2003). These aquatic life, stream habitat,
and water quality data, along with data collectgdiher organizations (e.g., USGS, TCEQ, etc.),
will be subsequently reconciled for use and assessmTlhe measurement performance
specifications to support the project objectivesafminimum data set are specified in Table A7.1.

Table A7.1. Data Quality Objectives for Field Meastements

. Method Preqsmn . Percent
Parameter Units T Method MDL | of Field Accuracy/Bias
ype ; Complete
Duplicates
Specific pS/cm| Meter | EPA 120.1 and TCEQ-SWQM | 20 10 +2% of range| 90
Conductance SOoP
Flow cfs Meter | TCEQ-SWQM SOP NA NA NA 90
Fish NA TCEQ | TCEQ-SWQM SOP NA NA NA 90
Benthics NA TCEQ | TCEQ-SWQM SOP NA NA NA 90

Manufacturer specifications are presented for accuracy limits and method detection limits for field parameters.
Precision

Precision is a statistical measure of the varigholf a measurement when a collection or an arglysi
is repeated and includes components of random. drierstrictly defined as the degree of mutual
agreement among independent measurements as theafesepeated application of the same
process under similar conditions.

Duplicate field measurements are used to assesattability of the analytical process. Control
limits for duplicate field measurements are defime&ection B5. Program-defined measurement
performance specifications are defined in TablelA7.

Accuracy/Bias

Accuracy/Bias is a statistical measurement of abness and includes multiple components of
systematic error. A measurement is considered sablisvhen the value reported does not differ
from the true value. Bias is verified through thhalgsis of control standards prepared with cedifie
reference materials and by calculating percenwesgoProgram-defined measurement performance
specifications for control standards are speciiie@iable A7.1.



Pecos WPP QAPP
Revision #1
Section A

Page 23 of 78

Representativeness

The data collected will be considered represergaiithe target population or phenomenon to
be studied. The representativeness of the datgpisndient on 1) the sampling locations, 2) the
flow regime during sample collection 3) the numbkyears sampling is performed, and 4) the
sampling procedures. Site selection, sampling dirpnt media and use of only approved
analytical methods will assure that the measuremiatat represents the population being studied
at the site.

Comparability

Confidence in the comparability of fixed data $etghis project and for water quality assessments
is based on the commitment of project staff toardg approved sampling and analysis methods and
QA/QC protocols in accordance with quality systeguirements and as described in this QAPP and
in TCEQ Surface Water Quality Monitoring Procedures Manual (2003). Comparability is also
guaranteed by reporting data in standard unitasinyg accepted rules for rounding figures, and by
reporting data in a standard format as specifiéeation B10.

Completeness
The completeness of the data is basically a relshiip of how much of the data is available for use
compared to the total potential data. Ideally, 10if%he data should be available. However, the

possibility of unavailable data due to acciderst tiata, and etcetera is to be expected. Theréfore
will be a general goal of the project that 90% datanpletion is achieved.

Criteria for Model Inputs / Outputs

The overall objective of this modeling programasievelop a water and salt transport model useful
for evaluating the impact of streamflow and ripan@getation on salinity of streams and reservoirs,
bank salt storage, and salt flushing and to cakbaad apply the model (tentatively referred to as
“extended ROTQ”) to the Pecos River below Red Bioiffevaluating river management options to
maintain salinity of the river bank and streamflewsustain biodiversity, and ongoing limited
irrigation activities.

The Soil and Water Assessment Tool (SWAT) develaaddSDA-ARS Temple is a physically
based watershed and landscape simulation modehastleen used successfully for addressing
water quality issues (e.g., Arnold et al., 1998)e Touting portion of the model (ROTO) has been
used to simulate salinity of Amistad Reservoir gdime historical records of tributary inflow and
diversion (Muttiah, Miyamoto, Borah and Walker, 2D0rhe model was also applied to the Wichita
River located northeast of the Pecos Basin.

Model calibration and validation will be carriedtdust for each model component, then for the
entire model. This two-phase approach is needaddore the reliability of each model component
and of the entire model, and in some cases, valisiane of the existing data. Model component
calibration and validation will be performed usithg following datasets or database.
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The relationship between flow and salinity (inchuglionic concentrations) had been calibrated at
eleven gauging stations maintained by USGS forRbeos River, and one station at Langtry
maintained by IBWC. These data sets consist of/diailv, momentary flow rates at the time of
water sampling or onsite salinity measurementstlaadesults of water quality analyses for saljnity
including major cations and anions in most cashs.chalibrated relationships will be used first to
adjust salinity readings or ion concentrationsh® monthly flow rates computed from daily flow
data. For salt balance analysis, all salinity messwill be flow-weighted.

The flow and salinity relationship should ideally/déstablished for each major tributaries and creeks
Because of intermittent nature of tributaries eess in dry portions of this basin, it is possiblat
inflow from small creeks and arroyo will be treatesla group assigned to each river reach.

The above method of salinity vs. flow calibratioasfound to be satisfactory at most of the gauging
stations, with some scattered data at two statmmesat Pierce Canyon Crossing and another at the
inlet to Red BIuff. In these cases, in-stream ##lftuctuates from 3,000 to 30,000 m{ Lbecause

of the presence of saline springs in the middlevar bed, and dilution by reservoir release and
storm runoff.

Two-dimensional seepage estimates will be firsthaadd against published data (but not from the
Pecos) on seepage rates and the depth to the t@hteras a function of the distance from the
stream. Additional calibration will be made agaih& measured percolation losses in a short reach
of the Pecos which are being carried out under&skh8.3. There are also records of additional
percolation measurements (e.g., Clayton, 2002)rdlagonship between percolation losses and soil
type will be examined, and percolation losses fobher reaches will be estimated based on the state
soil resources map. In the river reach close to Bleff, some difficulties are expected due to
unstable nature of salt basin, including possibbkage due to salt dissolution. In these cases,
streamflow data will be used to estimate “percolatiosses.

Calibration of the upward water and salt flux mod#l be made first against the soil moisture and
soil salinity data we have collected along the rad®lio Grande. Two sites out of thirteen sites
studied are located outside the levee, and halvallo® water table. These sites do not receive bank
overflow and are ideally suited for testing upwardvement of salts. The calculation of upward
water and salt flux from the riparian areas ofRleeos River will be made and be compared against
streamflow and soil salinity data collected at CiRtions.

Salt flushing will be calibrated against the contios salinity and flow measurement being
performed by TCE at Girvin. This station also hagydflow measurement by USGS. A station at
Monahans (Coyanosa) also began to provide therzamts measurement of flow and salinity which
can be used for calibrating salt flushing. Saltkeag will be calibrated using the same data det. T

salt accumulation estimated by step 3 minus thidead of the bank overflow will be considered
salts which were leached.

Reservoir processes have already been calibrattdamated at Elephant Butte, Amistad and
Falcon. If outflow data (quantity and salinity) kdyy the Red Bluff District are determined to be
usable, the model can also be validated on site.
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Overall model validation will be conducted in theer reach between Red Bluff and Girvin,
provided that necessary hydrologic data becomdadlai The model will operate similarly to the
ROTO, requiring the data on reservoir releaseytaity and creek inflow, diversion and river cross
section and the slope. These data are currentlpveltable and are programmed to be obtained
mostly under Subtask 1.4. Streamflow data are abiailat Orla and Girvin (USGS station) and
Mentone, and Coyanosa (TCRP). It is also necessa&stimate the salinity of reservoir release. We
will compute flow and salinity at Girvin, and compagainst the measured. The projection will be
made daily as the existing ROTO, although the dutpn be weekly or monthly depending on
model use objectives.

The reach below Girvin receives fresh water inflawg in-stream salinity decreases down to less
than 2,000 mg Tt at Langtry. Salinity at Langtry where the PecogeRenters the Rio Grande is
controlled by salt load at Girvin, and is predidéalvithout any complicated models. Also, there is
no indication that riparian zones below Sheffield subject to degradation with salts because of
overland fresh water runoff into the River, besiblasing frequent bank overflow.

Model calibration is referred to as how well thedalis able to simulate the observed flow rates and
salinity. The following criteria have been estaldid for this project as acceptable model calibmatio
inputs and outputs, respectively.

1. Annual flow will be calibrated so that predictedues agree to measured values within
15%.

2. Flow water balance involving inflow losses and tawtffrom a hydrologic unit will be
calibrated so that predicted values also agreectasnred values within 15%.

3. In-stream salinity will be calibrated so that thean of the predicted values falls within
two standard deviations of the mean of the meastakbs.

In the instance that these calibration standarelsiar obtained, TAES will:
1. Check data for deficiencies and correct any thaf@und.
2. Check model algorithms for deficiencies and coreeut that are found.
3. Re-calibrate the model after corrections of deficies.

If the standards are not obtained, a correctivieaceport will be submitted to TSSWCB with the
following quarterly report. If these steps do nohf predicted values within calibration standards,
TAES will work with the TWRI QAO and TSSWCB to are at an agreeable compromise.
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Section A8: Special Training/Certification

No special certifications are required.
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Section A9: Documents and Records

All records, including modeler’s notebooks and &lauc files, field notebooks, corrective action
reports (CARS), quarterly reports, final reportsy@al reports, watershed plans, and all data will b
archived by TCE for at least five years. In additibard and electronic copies of the biological and
habitat data will be archived at the USGS TexasaWatience Center for a period of at least five
years.

Modeling records will document model testing, cadiibn, and evaluation and will include
documentation of written rationale for selectiomuddels, record of code verification (hand-calc
checks, comparison to other models), source abticstl data, and source of new theory, calibration
and sensitivity analyses results, and documentaifoadjustments to parameter values due to
calibration.

Quarterly, annual, and final reports will note wities conducted in connection with the water
guality monitoring program, items or areas ideatlfas potential problems, and any variations or
supplements to the QAPP. All reports will be fortedtaccording to TSSWCB requirements. CARs
will be utilized when necessary (Appendix B). CARHE be maintained in an accessible location for
reference at TCE. CARs that result in any changearations from the QAPP will be made known
to pertinent project personnel and documented urpaiate or amendment to the QAPP. All reports,
including but not limited to quarterly reports, ahreports, final reports, watershed plans, QAPPs,
and QAPP revisions, will be distributed to persdris¢ed in Section A3 by the TWRI Project
Director.

Project computers run Windows operating systemaaadacked up as needed to CD’s and stored
off site. In the event of a catastrophic systenilsr® the CDs can be used to quickly restore the
data.

The TSSWCB may elect to take possession of requdaining to this study at the conclusion of
the specified retention period.

Amendments to the QAPP

Revisions to the QAPP may be necessary to reftestges in project organization, tasks, schedules,
objectives, and methods; to improve operationalcieficy, and to accommodate unique or
unanticipated circumstances. Requests for amendnaentlirected from the TWRI QA Officer to
the TSSWCB Project Manager in writing. They areeetive immediately upon approval by the
TWRI Project Director and QA Officer, the TSSWCBofect Manager and QA Officer, and the
EPA Project Manager. They will be distributed by IWWRI Project Manager and incorporated into
the QAPP by way of attachment and distributed tsq@nel on the distribution list.
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Section B1: Sampling Process Design

This project is primarily designed to assess dgliand water quantity in the Pecos River basin.
Through this project assessment, a Watershed Rostdelan will be developed to assess current
management measures as well as determine what fatanagement measures need to be
implemented in the river basin to protect the watality of the Pecos River.

The field monitoring is designed to:
» explore the effects of saltcedar control on the édisalvaged water and determine amount of
water released to downstream flow and groundwatgrarge by measuring flow,
» identify potential salinity sources to the PecogaRby measuring conductivity in the Pecos
River and its tributaries, and

» complete aquatic life and stream habitat invensoaied assessments at three sites on the
Pecos River between Sheffield and Pandale.

Assessing Effects of Saltcedar Removal

A SonTek Doppler flow meter will be used to cal¢ealdischarge at three cross-sections located
between Pecos River crossings at Texas F.M. 65&5tatd Hwy 302 (Figure B1.1). Sites are
located above Monitoring Site A, between MonitorBige A and B, and below Monitoring Site
B. Flow measurements will be recorded at least samually (once during growing season and
once during non-growing season).

Figure B1.1 Flow monitoring sites
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Identifying Potential Salinity Sources

The Pecos River and Red Bluff Reservoir sites lpglimonitored at least quarterly through the
CRP Program. When flow is present at the tribusites, conductivity will be measured on a
biweekly basis. All conductivity monitoring sitegedisted in Table B1.1 and shown in Figure
B1.2. Field monitoring conducted by Texas Coopeealixtension will be in accordance with
TCEQ Surface Water Quality Monitoring Procedures Manual (2003). All sites are located at
major road crossings and accessible in all weatbweditions. These water quality data and data
collected by other organizations (e.g., USGS, TC&®Q) will be subsequently reconciled for
use and assessment.

Table B1.1. Conductivity Monitoring Sites.

Site Number |Station Description Lat Long
1 Red Bluff Reservoir 1/2 Mile S of TX - NM BordéCRP) 31.994| -103.983
2 Red Bluff Reservoir Above Dam, North of Orla (OQRP 31.908| -103.917
3 Salt Creek @ US 285 31.878| -103.95
4 Salt Creek @ Red Bluff Lake Rd. 31.844 -103.919
5 Pecos River @ Fm 652 Bridge NE of Orla (CRP) 32.8 -103.831
6 Four Mile Draw @ US 285 31.693 -103.796
7 Horsehead Draw @ US 285 31.6b7 -103.738
8 Pecos River Near Mentone, TX (CRP) 31.67 -103/63
9 Pecos River Near Pecos, TX (CRP) 31.44  -103/47
10 Toyah Creek @ Ranch Road 1450 31.363 -103/386
11 Toyah Creek @ US 285 31.317| -103.424
12 Barilla Draw @ US 285 31.282| -103.385
13 Salt Draw @ SR 17 31.296| -103.551
14 Hackberry Draw @ Ranch Road 1450 31.307 -103[128
15 Pecos River @ Fm 1776 SW Of Monahans (CRP) 81,36.03.004
16 Hackberry Draw @ US 285 31.1 -103.2P9
17 Coyanosa Draw @ US 285 31.089 -103.137
18 Imperial Reservoir 31.271| -102.844
19 Leaking water well @ Ranch Road 1053 31.241 2R
20 Comanche Creek @ Ranch Road 11 31138 -102.457
21 Pecos River @ Us 67 NE Of Girvin (CRP) 31.079 02-359
22 Tunas Creek @ Ranch Road 11 30.942 -102/309
23 Pecos River 1.6 Mi above US 290 Bridge, SE d@ffs#id (CRP) 30.681| -101.776




Figure B1.2 Conductivity Monitoring Sites
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Aquatic Life And Stream Habitat Inventories And Assments

Aquatic life and stream habitat inventories anaassients will be conducted in June 2006 by
USGS, in coordination with IBWC, at three sitestiba Pecos River between Sheffield and
Pandale, Texas.

These sites bracket the confluence of Independéreek and the Pecos River. The volume and
quality of contributing flows to the Pecos from tindependence Creek drainage could affect the
composition of fish and benthic macroinvertebratgemblages, and affect stream habitat
features. Therefore, one site (Table B1.2 and Ei@ir.3) was selected approximately 10 miles
upstream (USGS Pecos 003) of the confluence opkradence Creek. The second site (USGS
Pecos 002) is about 0.5 miles downstream of théuwace of Independence Creek and the
Pecos River. A third site (USGS Pecos 001) wassaleabout 25 miles downstream of the
confluence of Independence Creek and the Pecos Reae Pandale, Texas.

Table B1.2. Sites for aquatic life and habitat asssments.

Site Name Site ID LAT LONG
Pecos River at ford near Reagan Canyon USGS Pe60s30.54596 N| 101.65416 W
Pecos River near confluence of USGS Pecos 002 30.44269 N 101.72027 W

Independence Creek

Pecos River near Pandale, Tx at County|R#5GS Pecos 001 30.12930 N 101.57331 W
1024 Bridge

Aquatic life inventories and physical habitat assesnts will be completed at these sites in late
June 2006 (Table B1.3). Field monitoring condudigdJSGS will be in accordance willCEQ
Surface Water Quality Monitoring Procedures, Volume 2: Methods for Collecting and

Analyzing Biological and Habitat Data (August 2005). These data and data collected togrot
organizations (e.g., IBWC, TCEQ, etc.) will be sedpsently reconciled for use and assessment.

Table B1.3. Schedule for aquatic life and habitat ssessments.

Site June | June | June
22nd| 23rd 24th

Pecos River at ford near Reagan Canyon

Pecos River near confluence of Independence Creek

Pecos River near Pandale, Tx at County Rd 1024Bri
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Figure B1.3. Sites for aquatic life and habitat inentories on the Pecos River.
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Section B2: Sampling Methods

Field sampling will be conducted according to prhaes documented in tAI€EQ Surface Water
Quality Monitoring Procedures Manual (2003). Flow is measured using a SonTek Flow Teack
Hand Held APV doppler flow meter. Conductivity iseasured using a Hydrolab Quanta
Conductivity Meter.

Field measurements of conductivity are documemsditid notebooks. Flow worksheets are also
used when flow is measured. The following will lrearded for all visits:
Station Location
Sampling time
Sampling date
Sample collector’'s name/signature
Values for all measured field parameters (cotiditiz and flow)
Other observational datas(@pplicable), including:
* water appearance
* weather
» days since last significant rainfall
» flow severity
* biological activity
* pertinent observations related to water quality stream uses (e.g.,
exceptionally poor water quality conditions/stamt$anot met; stream uses
such as swimming, boating, fishing, irrigation puenetc.)
» watershed or instream activities (events impactiatgr quality, e.g., bridge
construction, livestock watering upstream, etc.)
* unusual odors

O0hAONE

Fish Assemblage Surveys

Fish assemblages will be assessed in accordantd @EQ’sSurface Water Quality Monitoring
Procedures, Volume 2: Methodsfor Collecting and Analyzing Biological and Habitat Data (August
2005). At each site, a sampling reach will be teld based on a multiple of the wetted channel
width (e.g., 40 times width for wadeable sites animum of 150 m). Each reach will include
suitable habitat for the collection of benthic ntavertebrates, and the reach should be wadeable
for its entire length. A barge or backpack eledstthg unit will be used as the primary type of
collection equipment. A complete pass of the remitltbe made with the electrofishing unit with a
minimum of 900 seconds that electrical currentnighe water. In addition to electrofishing, a
minimum of six seine hauls will be made in eaclthed@he number of seine hauls will be consistent
from reach to reach and distributed equally actiesgeomorphic channel units (e.qg., riffle, run or
pool) present. All collected fish will be held dmose in an aerated holding tank pending processing
of the fish.

Each fish will be identified or preserved on sigmd retained for identification in the USGS
laboratory. A minimum of two individuals of eachespes will be vouchered. Fish less than 0.3
meters in total length will be vouchered and preseron site with 10% buffered formalin. Fish
greater than 0.3 meter in total length will be jpheduchered as per TCEQ protocols. Verification of
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problematic fish identifications and all preservedchered material will be processed by the curator
of fishes at the Texas Natural History Collectionshe University of Texas in Austin.

A Chain of Custody form will accompany each santyalteh and will be signed each time the batch
changes hands between USGS personnel, from US@BS& lab, throughout the lab procedures, and
from the lab back to USGS. If samples are maidtie lab, a copy of the signed COC form will be
faxed to USGS once received. Care will be takemsgure that all tests have been performed, all
data recorded, and all samples are labeled corréietlabeling fish samples, care will be taken to
accurately place the proper date, stream nameangls location on the containers, since this is
critical to the proper analysis comparisons. Latgeill coincide with the data sheets and habitat
assessment forms to ensure accuracy. Upon coleeticamples will be labeled appropriately (see
Section B3) and transported in an iced containénédaboratory for analysis.

Benthic Macroinvertebrates

Benthic macroinvertebrates will be assessed inrdacce with TCEQ'sSurface Water Quality
Monitoring Procedures, Volume 2: Methodsfor Collecting and Analyzing Biological and Habitat

Data (August 2005). Three replicate Surber samples bvdlicollected in each reach to provide
guantitative results for between site comparis&agh Surber sample will be collected in a riffle
habitat with a coarse substrate such as large lgoava@mall cobble. The three samples will be
distributed in the riffles resulting in a samplathepresents the heterogeneity of the coarse bed
material present. A 0.25Tarea square frame will be place on the streanoimoin the coarse
substrate, and the bed material disturbed at &€aséconds to dislodge the organisms. Contents of
the sampler will be rinsed into a 1 L sample jad preserved with 95% ethanol. The collection jar
will be labeled appropriately (see Section B3).capens will be transported in a light restrictive
container.

In labeling the benthic samples, care will be talceaccurately place the proper date, stream name
and sample location on the containers, since thigitical to the proper analysis comparisons.
Labeling will coincide with the data sheets anditalassessment forms to ensure accuracy. Care
will be taken to assure that all data is recorded, all samples are labeled correctly.

All of the benthic macroinvertebrate samples wél submitted to a contract laboratory, and all
organisms will be identified to the lowest possitaron.

A Chain of Custody form will accompany each santyalieh and will be signed each time the batch
changes hands between USGS personnel, from US@BS& lab, throughout the lab procedures, and
from the lab back to USGS. If samples are maiatie lab, a copy of the signed COC form will be
faxed to USGS once received.

To obtain calculations of bioassessment metricgdsiessment scores, and functional feeding group
compositions, the numbers of benthics collectetilvéilentered in their proper taxonomic groups
into a database created for EPA (EDAS). This damhees taxonomic classification, feeding
groups, and tolerance levels to assess the bialogpndition of an aquatic community.

Physical Habitat Assessment
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Physical habitat assessments will be conductedrdicgpto TCEQ’sSurface Water Quality
Monitoring Procedures, Volume 2: Methods for Collecting and Analyzing Biological and Habitat
Data (August 2005). The length of each sampling reathbe divided by 10 to determine the
length of the transect interval. Eleven transedtshe distributed through the reach. All habitat
assessment measures are based on reach-basedbtsenr transect-based measurements.

Each habitat parameter (habitat type, # of rifflésminant substrate, in-stream cover, stream
morphology and riparian environment) within a tectsis assigned a numerical value by the
observer based on the appearance of the streaeindikiidual values are summed to obtain a total
score for the site. The same person(s) will deetleduation at each site using the habitat assetsme
forms from TCEQ’'sSurface Water Quality Monitoring Procedures, Volume 2: Methods for
Collecting and Analyzing Biological and Habitat Data (August 2005). In completing the habitat
assessment form the same area covered in the banthfish sampling protocol will be evaluated.
Data sheets and habitat assessment forms willhpleted accurately with the proper information.
Care will be taken to assure that all tests haea Iperformed, all data recorded, and all sampkes ar
labeled correctly.

Recording Data

For the purposes of this section and subsequetmisegcall field personnel follow the basic rules f
recording information as documented below:

1. Legible writing in indelible ink with no modifations, write-overs or cross-outs;
2. Correction of errors with a single line followkd an initial and date;
3. Close-out on incomplete pages with an initidlad dated diagonal line.

Deficiencies, Nonconformances and Corrective ActioRelated toSampling Requirements

Deficiencies are defined as unauthorized deviatimm procedures documented in the QAPP or
other applicable documents. Nonconformances areieieties, which affect quality and render the

data unacceptable or indeterminate. Deficienciese® to sampling methods requirements include,
but are not limited to, such things as sampleaifastments.

Deficiencies are documented in field notebooksibld fstaff and reported to the cognizant field
supervisor who will notify the TWRI QAO. The TWRIAD will notify the TSSWCB QAO of the
potential nonconformance within 24 hours. The TWRIO will initiate a Nonconformance Report
(NCR) to document the deficiency.

The TWRI QAO, in consultation with TSSWCB QAO (amdher affected individuals /
organizations), will determine if the deficiencynstitutes a nonconformance. If it is determined the
activity or item in question does not affect datalgy and therefore, is not a valid nonconformance
the NCR will be completed accordingly and the Nd@#sed. If it is determined a nonconformance
does exist, the TWRI QAOQ, in consultation with T&SWCB QAO, will determine the disposition
of the nonconforming activity or item and necessanyective action(s); results will be documented
by the TWRI QAO by completion of a Corrective Acti®eport.
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Corrective Action Reports (CARs) document: rootssg8); impact(s); specific corrective action(s)
to address the deficiency; action(s) to preveninmreaice; individual(s) responsible for each action;
the timetable for completion of each action; arertteans by which completion of each corrective
action will be documented. CARs will be includediwquarterly progress reports. In addition,
significant conditions (i.e., situations whichuiicorrected, could have a serious effect on safety
on the validity or integrity of data) will be reped to the TSSWCB immediately both verbally and
in writing.
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Section B3: Sample Handling and Custody

Each fish and benthic macroinvertebrate containkbe marked with an identification number.
The field biologist will document in a field notetdoand chain-of-custody (COC) form the sample
number, site, date, time, location, and sample. typsample number will be assigned to the sample
and data for each sample container will then beredton a COC. The COC form will accompany
all sets of sample containers. The sample nunhiEation, date, changes in possession and other
pertinent data will be recorded in indelible inktbe COC. The sample collector will sign the COC
and transport it with the sample to the laboratastyere the laboratory staff member who receives
the sample will sign it. A copy of a blank COCrfoused on this project is included as Appendix D.

Table B3.1 delineates sample container, preservatid holding time information for parameters of
interest in this project.

Table B3.1. Sample Procedures and Handling Methods

Parameter Method  Contain@reservation Temperature Holding Time
Laboratory Parameters

Fish TCEQ HDPE NA 4°C 24 hrs
Benthics TCEQ HDPE 95% Ethanol Ambient 5yrs

Field Parameters

Specific Conductance TCEQ NA NA NA NA
Velocity Flow Probe NA NA NA NA

TCEQ = TCEQ'sSurface Water Quality Monitoring Procedures

HDPE = High Density Polyethylene bottles

°C = degrees centigrade

SM = Standard Methods for Examination of Water Waktewater, 18and 2 editions
NA = not applicable; measurédsitu

Flow Probe = SonTek Flow Tracker Hand Held APV depflow meter

After samples are received at the laboratory, thilybe inventoried against the accompanying
COC. Any discrepancies will be noted at that tamel the COC will be signed for acceptance of
custody. Sample numbers will then be recordedariadboratory sample log, and samples will be
checked for preservation (as allowed by the speaiialytical procedure), pretreated as necessary,
and placed in a refrigerated cooler dedicated nopéa storage, where required.

The Laboratory Manager has the responsibility tsuem that all holding times are met. This is
documented on COC for sample dates and times aadalgtical run logs for analysis dates and
times. Any problems will be documented with a cotire action report (CAR). CARs will be
utilized when necessary (Appendix B). CARs will ipaintained in an accessible location for
reference at TCE. CARs that result in any changearations from the QAPP will be made known
to pertinent project personnel and documented unpalate or amendment to the QAPP. Any items
or areas identified as potential problems and amations or supplements to QAPP procedures
noted in the laboratory quality assurance/qualdgtol report will be made known to pertinent
project personnel and included in an update or ament to the QAPP.

Hard copies of all data sheets, maintenance readrds of custody forms (COCSs), calibration logs,
corrective action reports (CARs), GPS and GIS déitatal photographs, and laboratory analysis
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reports will be archived by TCE at the Fort Stock@enter in Fort Stockton, Texas for at least five
years. In addition, TCE will archive electroniarts of all project data for at least five years. In

addition, hard and electronic copies of the biatagand habitat data will be archived at the USGS
Texas Water Science Center for a period of at faasyears. A CAR form is presented in Appendix

B and a copy of a COC is presented in Appendix D.
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Section B4:  Analytical Methods

Conductivity and flow at sampling sites for thiojgct will be measuredh-situ. A listing of
analytical methods and equipment is provided inl@&a.1. All assessments will be conducted
according to TCEQ'Surface Water Quality Monitoring Procedures (TCEQ 2005).

In the event of a failure in the analytical systehe Project Manager will be notified. The
Laboratory Manager, Quality Assurance Officer, &ndject Manager will then determine if the
existing sample integrity is intact, if re-samplicgn and should be done, or if the data should be
omitted.

Table B4.1. Laboratory Analytical Methods

Parameter Method Equipment Used
Laboratory Parameters

Fish TCEQ Species ID/Count
Benthics TCEQ Speices ID/Count

Field Parameters

Specific Conductance TCEQ Hydrolab Quanta ConditgtMeter

Flow TCEQ SonTek Flow Tracker Hand Held APV dopflew meter
TCEQ = TCEQSurface Water Quality Monitoring Procedures Manual (2005).
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Section B5:  Quality Control

Field Sampling Quality Control Requirements and Aceptability Criteria

Field QC requirements for aquatic life inventorikabitat assessments, flow measurements and
conductivity are outlined in th€CEQ Surface Water Quality Monitoring Procedures Manual.
Additional QC requirements for conductivity are lmed below. Field QC sample results are
submitted with the data (see Section A9).

Field Duplicate A field duplicate is defined as a second sanfpben the same location, collected
in immediate succession, using identical technigpesified in th& CEQ Surface Water Quality
Monitoring Procedures Manual (2003). This applies to all cases of routine stefaater collection
procedures. Field duplicates are collected on ah@84s or one per trip, whichever is greater. The
precision of field duplicate results is calculatedrelative percent difference (RPD) using the
following equation:

RPD = (X1-X2)/((X1+X2)/2)) * 100

RPD criteria listed in Table A7.1 will be used tween field duplicate results as a possible indrcat
of excessive variability in the collection and ani@hl system. If it is determined that meaningful
guantities of constituent (i.e., >AWRL) were measband analytical variability can be eliminated
as a factor, then variability in field duplicatswéts will primarily be used as a trigger for dission
with field staff to ensure samples are being hahdiehe field correctly. Some sample results or
batches of samples may be invalidated based oexdmmination of all extenuating information.
Professional judgment during data validation wél fielied upon to interpret the results and take
appropriate action. The qualification (i.e., indaliion) of data will be documented on the Data
Summary. Deficiencies will be addressed as spekifre this section under Deficiencies,
Nonconformances, and Correction Action related tal@y Control.

Control Standard A Control Standard consists of analyte-free wafgked with the analyte of
interest prepared from standardized reference mahtdrhe Control Standard is spiked into
laboratory-pure water at a level less than or etpude mid-point of the calibration curve for each
analyte. The Control Standard is carried throughdbmplete preparation and analytical process.
The Control Standard is used to document the lfimeaanalytical process. Control Standards are
run prior to each day of sampling. Results of Calrfitandard are calculated by percent recovery
(%R), which is defined as 100 times the measuredertration, divided by the true concentration
of the spiked sample.

The following formula is used to calculate percetiovery, where %R is percent recovery; SR is
the measured result; SA is the true result
%R = SR/SA * 100

Performance limits and control charts are useceterdhine the acceptability of LCS analyses.
Project control limits are specified in Table A7.1.
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Equipment blank Equipment blanks are prepared at the laboraldrg.QC check is performed
before the sampling equipment is sent to the fielek analysis of equipment blanks should yield
values less than the reporting limit. Otherwise, ¢lquipment should not be used.

Additional method-specific QC requirementadditional QC samples are run (e.g., sample
duplicates, surrogates, internal standards, cantinealibration samples, interference check
samples) as specified in the methods. The requiresrier these samples, their acceptance
criteria, and corrective actions are method-specifi

Procedures as outlined in Section B2 will be fobkaWo address deficiencies, nonconformances
and corrective action related to quality control.
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Section B6: Equipment Testing, Inspection and Mairgnance Requirements

Sampling equipment to be used include a SonTek Fi@agker Hand Held APV doppler flow
meter and a Hydrolab Quanta conductivity meter.sAthpling equipment testing and
maintenance requirements are detailed in the TC&E@& Water Quality Monitoring
Procedures Manual (2003) and the manufacturersifsgaions. Sampling equipment is
inspected and tested upon receipt and is assupgd@jate for use. Equipment records are kept
on all field equipment and a supply of critical spparts is maintained. The TCE Project
Coordinator will be responsible for making suret inguipment is operating correctly and is
tested in accordance to this QAPP. Proceduresthsexlin Section B2 will be followed to
address deficiencies, nonconformances and coresatiron related to quality control.
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Section B7: Instrument Calibration and Frequency

Sampling equipment to be used include a SonTek Flawker Hand Held APV doppler flow meter
and a Hydrolab Quanta conductivity meter. Calilmratrequirements, including methods, test
criteria, standards, and frequency, are containgdle TCEQ Surface Water Quality Monitoring
Procedures Manual (2003) and the manufacturerafsgions. These will be followed to ensure
the highest quality of data. Post-calibration eliroits and the disposition resulting from erroe ar
adhered to. Data not meeting post-error limit regaents invalidate associated data collected
subsequent to the pre-calibration. Procedurestiiaediin Section B2 will be followed to address
deficiencies, nonconformances and corrective acgtated to quality control.
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Section B8: Inspection/Acceptance Requirements ouplies and Consumables

No special requirements for acceptance are spéddiefield sampling supplies and consumables.
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Section B9: Data Acquisition Requirements (Non-diret Measurements)

Water quality determinations at sampling sites dlbased upon data collected during the time
frame of this project. However, aerial photos, flamd salinity data of known quality and
collected by reputable organizations within thed3eRiver or Rio Grande River Basins will be
used as supplemental information to meet projejgatives. Data collected at sites along the
Pecos River will be used to assess the impact tdrnvguality and salinity issues of the Pecos
River Basin, develop a watershed protection plah@mduct educational programs. Key
resources to be used include but are not limitethta from IBWC CRP, the Rio Grande Basin
Initiative, USGS, TPWD, TWDB, and TCEQ. These dailhbe referred to as historical data.

All data used in the modeling procedures for thigjgrt are published values or collected in
accordance with an approved QAPP under the st@atean Rivers Program overseen by the TCEQ,
or quality assurance procedures under the Texasn&velopment Board or USGS. Measured
stream flow will be collected at USGS stream gageans. Published evaporation and seepage rates
will also be utilized.
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Section B10: Data Management

Biological and Physical Habitat Data Management and\nalysis

All biological and physical habitat data will beviewed and corrected before entry into a USGS
project database. Original hard copies of all figherated data will be provided to the Pecos
Project manager, and electronic copies of the gadaided in a format at the discretion of the
project manager. These data will be incorporateéd the Pecos River Basin Water Quality
Assessment Database. Hard and electronic copibe afata will be archived at the USGS Texas
Water Science Center for a period of at least ywars.

Biological and stream habitat data for the threesswill compliment aquatic life and stream habitat
assessments that will be done by the USGS at S=@sPRiver sites extending downstream of
Pandale to near the confluence of the Pecos RiveR& Grande. The USGS will collect data at the
downstream sites in a manner that will facilitaé¢adanalysis and interpretation. A report will be
produced in the summer of 2007 discussing all iblegical assessment conducted by USGS in the
Pecos watershed.

Chain of Custody Forms

A chain of custody (COC) form is used to record glendentification parameters and to document
the submission of samples from USGS field stathtoanalytical laboratory staff. Each COC has
space to record data for at least 15 separate samplcopy of the COC is found in Appendix D.
All entries onto the COC forms will be completednk, with any changes made by crossing out the
original entry, which should still be legible, amitialing and dating the new entry. COCs are kept
in three-ring binders in the TCE office for at lefge years.

Water Quality Data Management Process

Quantitative water quality measurements are takehd field by personnel using a SonTek Flow
Tracker Hand Held APV doppler flow meter and a Hyalb Quanta conductivity meter. Qualitative
measurements, which include observational dataxeather conditions), are also taken in the field.
The field investigator has prime responsibilityagsure that all pertinent information is recorded,
recorded correctly, and is recorded in the propetsuAll hand-entered data must be recorded
legibly and with special care to maintain the deadim its proper location.

Field measurements are performed according to gduves recorded in Section B2. Field data will
be recorded in field notebooks. The data from itfld hotebooks will be reviewed and checked for
outliers. The data will then be entered into aapsbeet by the TCE Project Coordinator using Excel
software. The Excel software is then used to evaline data for outliers and incorrect data format.
The spreadsheet will contain only data collectegdgners participating under this QAPP.

Water quality data that have been added to theadpheet undergo the following quality control
checks:
1. Each set of data received by TCE will be revigwee the following:
a. valid and complete station location, date, &mé tand
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b. comparison of station location to station dgxiyn to ensure they both represent the
same sampling point.
2. The Data Review Checklist (Appendix C) will biized to insure that potential areas for
error are addressed and reviewed prior to subnmisdidata.

Even when accepted protocols are followed in coligcand analyzing environmental samples, a
potential for loss of data quality arises in thenipalation and reporting of the data. All procedure
that may lower the chance for number handling srwal be followed.

Field Data Errors and Loss

Upon receipt of field data, the TCE Project Cooatiim insures that no outliers or errors in the data
are present. If any are observed, the TCE Projectdinator either corrects the error if possible or
verifies the error with the source. The data isitbetered into Excel and evaluated for any errors.
Any errors discovered are corrected or removed fitwerspreadsheet.

Field Record Keeping and Data Storage

All field data received by the TCE Project Coordaraare archived in hard copy form and retained
on-site by TCE for a minimum of five years. TCE amES personnel back up all electronic files
on rewritable CD’s.
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Modeling Data Management Systems Design

Systems Design

TAES uses laptop personal computers and desktspmedrcomputers. The computers run Windows
operating system. Databases include Microsoft® Edatabase. Both published (historical) and
collected data are processed, compiled, analynedtransmitted utilizing the Windows operating

system and Microsoft databases.

Backup and Disaster Recovery

The computers are backed up as needed to CD’staredl ©ff site. In the event of a catastrophic
systems failure, the CDs can be used to quicktpreghe data. Data generated on the day of the
failure may be lost, but can be reproduced fromdata in most cases.

Archives and Data Retention

Original data recorded on paper files are storedtfteast five years. Data in electronic fornrat a
stored on CDs off-site.

Figure B10.1. Information Dissemination Diagram

Published Published seepage Published flow Published and
evaporation rates rates data collected salinity data|

SWAT ROTO
Surface Water Pollution Tracking

Predicted salinity reductions
from various scenarios
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Section C1: Assessments and Response Actions

Table C1.1 presents the types of assessments gpanse actions for data collection activities
applicable to the QAPP.

Table C1.1 Assessments and Response Actions

Assessment Approximate Responsible|Scope Response

Activity Schedule Party(ies) Requirements

Status Monitoring | Continuous TCE, TWRI| Monitoring of the project staiand records to  |Report to project leaq

Oversight, etc. ensure requirements are being fulfilled. in Quarterly Report
Monitoring and review of performance and data
quality

Monitoring Minimum of one| TSSWCB | The assessment will be tailored in accordance|30 days to respond i

Systems Audit during the coursgQAO objectives needed to assure compliance with theriting to the

of this project. QAPP. Field sampling, handling and TSSWCB QAO to

measurement; facility review; and data address corrective
management as they relate to the project actions

In addition to those listed above, the followingessment and response actions will be applied to
modeling activities. As described in Section B9 Nbrect Measurements), modeling staff will
evaluate data to be used in calibration and as higol& according to criteria discussed in Section
A7 (Quality Objectives and Criteria for Model Inpl@utputs Data) and will follow-up with the
various data sources on any concerns that may arise

The model calibration procedure is discussed ini@e87 (Calibration), and criteria for acceptable
outcomes are provided in Section A7 (Quality Obyest and Criteria for Model Inputs/Outputs).

Results will be reported to the project QA offiaethe format provided in Section A9. If agreement
is not achieved between the calibration standardstee predictive values, corrective action will be
taken by the Project Manager to assure that thecoiiles are read appropriately and the test is
repeated to document compliance. If the predict@descannot be brought within calibration
standards, the TSSWCB and TWRI Quality Assurande@$ will work together to arrive at an
agreeable compromise.

Software requirements, software design, or codexamined to detect faults, programming errors,
violations of development standards, or other muisl. All errors found are recorded at the time of
inspection, with later verification that all errdmind have been successfully corrected. Software
used to compute model predictions are tested &sasts performance relative to specific response
times, computer processing usage, run time, coeneryto solution, stability of the solution

algorithms, the absence of terminal failures, aheioquantitative aspects of computer operation.

Checks are made to ensure that the computer coéadéb module is computing module outputs
accurately and within specified time constraintse Tull model framework is tested as the ultimate
level of integration testing to verify that all peot-specific requirements have been implemented as
intended. All testing performed on the originalsien of the module or linked modules is repeated
to detect new “bugs” introduced by changes madbkercode to correct a model.
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Corrective Action

The TWRI QA Officer is responsible for implementiaigd tracking corrective action procedures as
a result of audit findings. Corrective action doamtation will be submitted to the project lead with
the Progress Report.

Corrective action is taken anytime errors, deficies, or out-of-control circumstances occur.
Corrective action can be an immediate responsntedy a spontaneous or non-recurring problem
such as equipment malfunction. Long-term correcticgon is necessary to correct recurring
problems.

The TWRI QA Officer is notified immediately of d@kst results beyond control limits. The TWRI
QA Officer will then determine the proper courseaofion. The TSSWCB QAO and TWRI QAO
will address recurring QA/QC problems. Any recugrior unresolved QA/QC problems will be
brought to the immediate attention of the QA Office Corrective Action Report will be prepared
and a copy will be forwarded to the TSSWCB QAO. TWRI QAO and TSSWCB QAO wiill
develop an appropriate corrective action plan. TRl QAO will review the results of the
corrective action and determine if further actismequired.

If audit findings and corrective actions cannotésolved, then the authority and responsibility for
terminating work are specified in the TWRI QMP amdagreements in contracts between
participating organizations.
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Section C2: Reports to Management

Sample collectors submit field data to TAES assicollected. The TCE Project Coordinator
transfers results from field notebooks that havantreviewed and approved into a spreadsheet. The
data is reviewed utilizing the data review checlgisor to submittal. TAES and TCE subsequently
report findings to TWRI Project Manager on a qudytbasis.

Quarterly progress reports will note activities docted in connection with this water quality
project, items or areas identified as potentiabpgms, and any variations or supplements to the
QAPP. Corrective action report forms will be uid& when necessary (Appendix B). If the
procedures and guidelines established in this Q&BIot successful, corrective action is required
to ensure that conditions adverse to quality degadentified promptly and corrected as soon as
possible. Corrective actions include identificatiof root causes of problems and successful
correction of identified problem. Corrective AatidReports will be filled out to document the
problems and the remedial action taken. CARs velinaintained in an accessible location for
reference at TWRI. CARs that result in any chargegariations from the QAPP will be made
known to pertinent project personnel and documeimeah update or amendment to the QAPP.
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Section D1: Data Review, Verification, and Validaon

For the purposes of this document, the term veutific refers to the processes taken to determine
compliance of data with project requirements, idolg documentation and technical criteria. The
term validation refers to those processes takeep@ddently of the data-generation processes to
determine the quality of a data set specific tantsnded use.

All field data will be reviewed and verified for tegrity and continuity, reasonableness, and
conformance to project requirements, and then atdaiagainst the data quality objectives, which
are listed in Section A7. Only those data, whiaghsurpported by appropriate quality control data
and meet the data quality objectives defined far pinoject, will be considered acceptable.

The procedures for verification and validation a@ftal are described in Section D2 below and
Appendix C. The TCE Project Coordinator is resplolesior ensuring that field data are properly
reviewed, verified, and submitted in the requireahfat to the project database. Finally, the TWRI
QAO is responsible for validating that all datalecled meet the data quality objectives of the
project and are suitable for reporting.
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Section D2: Verification and Validation Methods

General Provisions

Data review, verification, and validation will beniormed using self-assessments and peer and
management review as appropriate to the projekt Tée information to be reviewed, verified, and
validated (Table D1.1) is evaluated against tecdlraad project specifications and checked for
errors, especially errors in calculations, datauctidn, and transcription. Potential errors are
identified by examination of documentation and bgnemal(or computer-assisted) examination of
corollary or unreasonable data. If a question argean error is identified, the manager of th& tas
responsible for generating the data is contacteesolve the issue. Issues, which can be corrected
are corrected and documented. If an issue cannabtvected, the task manager consults with
higher-level project management to establish tipeapiate course of action, or the data associated
with the issue are rejected. Data reviews, vetifices, and validations will be documented.

Table D2.1 Data Review, Verification, and Validatbn Tasks

Task Verification | Validation | Responsibility

Field data reviewed for conformance with data @i, sample handling

and chain of custody, analytical and QC requirement Y TWRI QAO
Post-calibrations checked to ensure compliance evithr limits Y Field Personnel
Field data calculated, reduced, and transcribedectly Y Field Personnel
Model data reviewed for conformance with QC requieats Y TWRI QAO

Analytical data documentation evaluated for coesisy and/or imprope!
practices Y Y TWRI QAO

Analytical QC information evaluated to determinepant on individual

analyses Y Y TWRI QAO
Data set (to include field and model data) evalliébe reasonableness and

if corollary data agree Y Y TWRI QAO
Data review, verification, and validation performethd deviations|

documented Y TWRI QAO
Outliers confirmed and documented Y TWRI QAO
Field QC acceptable (e.g., field splits and trieldf and equipment blankg Y TWRI QAO
Sampling and analytical data gaps checked and dectau Y TWRI QAO

Verification and validation confirmed. Data meeatsditions of end use angl
are reportable Y TWRI QAO
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Data validation tasks to be addressed by TWRI oelbut are not limited to, the confirmation of
field data review, evaluation of field QC resulsiditional evaluation of anomalies and outliers,
analysis of sampling and analytical gaps, and cofiion that all parameters and sampling sites are
included in the QAPP. Any suspected errors or amousalata must be addressed by the manager of
the task associated with the data before dataataid can be completed. Any issues requiring
corrective action must be addressed, and the paltenpact of these issues on previously collected
data will be assessed. Finally, the TWRI QAO vakddhat the data meet the data quality objectives
of the project and are suitable for reporting. iRerit information having to do with inconsistencies
with reporting limit specifications; failures in m@ling methods and procedures resulting in
unavailable data; etc. will be provided on the C&aanmary when the data are submitted to the TCE
Project Director.

The TCE Project Coordinator and TWRI QAO, as appat@, are responsible for validating that the
verified data are scientifically valid, defensibdd,known precision, accuracy, integrity, meet the
data quality objectives of the project, and arergble to the TSSWCB. Additional considerations
for field and modeling data validation are discukskelow.

Model Calibration and Validation

In the validation process, the model is operateth wiput parameters set during the calibration
process without any change and the results area@dpo the remaining observed data to evaluate
the model prediction. Same evaluation measureswilised for assessing the performance of the
model during validation. Model calibration and daliion will be carried out first for each model
component, then for the entire model. This two-phegproach will assure the reliability of each
model component and the entire model, and in s@®es; validate some of the existing data. Model
component calibration and validation will be penfid using the following datasets or database.

The relationship between flow and salinity (inchuglionic concentrations) had been calibrated at
eleven gauging stations maintained by USGS forRbeos River, and one station at Langtry
maintained by IBWC. These data sets consist o dim, momentary flow rates at the time of
water sampling or onsite salinity measurementstlamdesults of water quality analyses for saljnity
including major cations and anions in most cashs.chalibrated relationships will be used first to
adjust salinity readings or ion concentrationsh® monthly flow rates computed from daily flow
data. For salt balance analysis, all salinity messwill be flow-weighted.

The flow and salinity relationship should ideally/déstablished for each major tributaries and creeks
Because of intermittent nature of tributaries eeds in dry portions of this basin, it is possibilat
inflow from small creeks and arroyo will be treatesla group assigned to each river reach.

The above method of salinity vs. flow calibratioasfound to be satisfactory at most of the gauging
stations, with some scattered data at two statmmesat Pierce Canyon Crossing and another at the
inlet to Red BIuff. In these cases, in-stream iglituctuates from 3,000 to 30,000 mi Lbecause

of the presence of saline springs in the middlevelr bed, and dilution by reservoir release and
storm runoff.
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Two-dimensional seepage estimates will be firsthaadd against published data (but not from the
Pecos) on seepage rates and the depth to the t@hteras a function of the distance from the
stream. Additional calibration will be made agaihg& measured percolation losses in a short reach
of the Pecos which are being carried out under&skh8.3. There are also records of additional
percolation measurements (e.g., Clayton, 2002)rdlagonship between percolation losses and soil
type will be examined, and percolation losses fobher reaches will be estimated based on the state
soil resources map. In the river reach close toBRefl, we expect some difficulties due to unstable
nature of salt basin, including possible leakage tdusalt dissolution. In these cases, streamflow
data will be used to estimate “percolation” losses.

Calibration of the upward water and salt flux mod#l be made first against the soil moisture and
soil salinity data we have collected along the r@d®lio Grande. Two sites out of thirteen sites
studied are located outside the levee, and halvallo® water table. These sites do not receive bank
overflow and are ideally suited for testing upwardvement of salts. The calculation of upward
water and salt flux from the riparian areas ofRleeos River will be made and be compared against
streamflow and soil salinity data collected at CiRions.

Salt flushing will be calibrated against the contnos salinity and flow measurement being
performed by TCE at Girvin. This station also hagydflow measurement by USGS. A station at
Monahans (Coyanosa) also began to provide therzamts measurement of flow and salinity which
can be used for calibrating salt flushing. Saltkeag will be calibrated using the same data det. T

salt accumulation estimated by step 3 minus thidead of the bank overflow will be considered
salts which were leached.

Reservoir processes have already been calibrattdamated at Elephant Butte, Amistad and
Falcon. If outflow data (quantity and salinity) kdyy the Red Bluff District are determined to be
usable, the model can also be validated on site.

Overall model validation will be conducted in theer reach between Red Bluff and Girvin,
provided that necessary hydrologic data becoméadtai The model will operate similarly to the
ROTO, requiring the data on reservoir releaseytaity and creek inflow, diversion and river cross
section and the slope. These data are currentlpveltable and are programmed to be obtained
mostly under Subtask 1.4. Streamflow data are abfailat Orla and Girvin (USGS station) and
Mentone and Coyanosa (CRP). It is also necessastitmate the salinity of reservoir release. We
will compute flow and salinity at Girvin, and compagainst the measured. The projection will be
made daily as the existing ROTO, although the dutpn be weekly or monthly depending on
model use objectives.

The reach below Girvin receives fresh water inflawg in-stream salinity decreases down to less
than 2,000 mg Tt at Langtry. Salinity at Langtry where the PecogeRenters the Rio Grande is
controlled by salt load at Girvin, and is predidéavithout any complicated models. Also, there is
no indication that riparian zones below Sheffield subject to degradation with salts because of
overland fresh water runoff into the River, besiblasing frequent bank overflow.
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Model calibration is referred to as how well thedebis able to simulate the observed flow rates and
salinity. The following criteria have been estaldid as acceptable model calibration inputs and
outputs, respectively.
1. Annual flow will be calibrated so that predictedues agree to measured values within
15%.
2. Flow water balance involving inflow losses and tmwffrom a hydrologic unit will be
calibrated so that predicted values also agreestmsnred values within 15%.
3. In-stream salinity will be calibrated so that thean of the predicted values falls within
two standard deviations of the mean of the meastakzs.

In the instance that these calibration standarmesar obtained, we will:
1. Check data for deficiencies and correct any thaf@und.
2. Check model algorithms for deficiencies and coresut that are found.
3. Re-calibrate the model until a best fit betweenudated and observed data is obtained.

Field Data Verification and Validation

All field data will be reviewed, verified and vadittd to ensure they conform to project
specifications as described in Section AD#a Review Checklist is included in Appendix C. The
staff and management of the respective field atalmanagement tasks, as listed in this project, are
responsible for the integrity, validation and vieation of the data each task generates or handles
throughout each process. The field tasks ensuneetiifecation of raw data, electronically generated
data, and data on hard copy output from instruments
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Section D3: Reconciliation with User Requirements

Data generated by this project will be used fonpiag and education only. Representativeness and
comparability of data, while unique to each indixaticollection site, is the responsibility of the
Project Director. By following the guidelines dabed in this QAPP, and through careful sampling
design, the data collected in this project willrepresentative of the actual field conditions and
comparable to similar applications.

The TCE Project Director will review the final dat ensure that it meets the requirements as
described in this QAPP. Corrective Action Reporii e initiated in cases where invalid or
incorrect data have been detected. Data that hase keviewed, verified, and validated will be
summarized for each site individually, as well bsiges collectively, for their ability to meeteh
data quality objectives of the project and thelinfational needs of water quality agency decision-
makers. These summaries, along with a descripfianydimitations on data use, will be included in
the final report.

The modeling framework developed for this projedt e used to evaluate water quality issues,
as they pertain to salinity, in the Pecos Riveranstteds. It will be incorporated to provide the
TSSWCB, NRCS, SWCDs and local stakeholder groufis @ptimum information pertaining to
watershed characteristics and to the predictiqmostible problems. This, in turn, will enhance
their decision-making efforts as part of a compnsinee Watershed Plan management strategy.
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Appendix A
Watershed Protection Plan Development for the Pecdgiver

Project Workplan
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Watershed Protection Plan Development for the Pecdgiver
Texas State Soil and Water Conservation Board
Project #04-11
Nonpoint Source Summary Page

1. Title of Project: Watershed Protection Plan Development for the PBoey

2. Project Goals/Objectives(1) To assess the Pecos River Basin; (2) Increaseidwner and
stakeholder involvement through educational effd8% A Watershed Protection Plan based on the rive
basin assessment.

3. Project Tasks: (1) Assess the current conditions of the PecesrBasin; (2) Facilitate educational
programs and stakeholder involvement; (3) Createnaaintain a project website; (4) Establish a
monitoring program; (5) Conduct a fate analysisviater salvaged by the saltcedar control; (6) Davel
a Watershed Protection Plan

4. Measures of Succesgl) Coordination of a watershed stakeholder conemjt{2) Dissemination of
educational material developed through the pro{8¢fThe development of a Watershed Protection félan
the Pecos River Basin

5. Project Type: Statewide (); Watershed (X); Demonstration ()

6. Waterbody Type: River (X); Groundwater (); Other ()

7. Project Location: Pecos River Basin in Texas

8. NPS Management Program Referencetate of Texas Agricultural/Silvicultural Nonpoiiburce
Management Program approved November 1994; to tdateg FY98-99

9. NPS Assessment Report Statudmpaired ( ); Impacted ( X ); Threatened ( ); €&th )

10. Key Project Activities: Hire Staff ( ); Monitoring (X); Regulatory Ass@éce ( ); Technical
Assistance (); Education (X); Implementation Dgmonstration ( ); Other ( )

11. NPS Management Program Elementdilestones from the “1999 Texas Nonpoint Sourcdu®ioh
Assessment Report and Management Program”, whiklvevimplemented include: (1) Coordinating
with Federal, State, and Local Programs (2) Conimgitio technology transfer, technical support,
administrative support and cooperation between @gsrmand programs for the prevention of NPS
pollution.

12. Project Costs: Federal ($709,380); Non-Federal Match ($626,108)all($1,335,483)

13. Project Management: Texas State Soil and Water Conservation Board

Project Period: 3 years from start date
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Watershed Protection Plan for the Pecos River
Texas State Soil and Water Conservation Board
Project #04-11
WORKPLAN

Problem/Need Statement:The Pecos River is a greatly depleted westesr flawing 418 winding miles
through hot, dry, semi-arid landscapes in Texais the largest river sub-basin flowing into thie Brande
River in Texas. As such, its importance histoficddiologically and hydrologically to the futuré ithe Rio
Grande Basin is huge. The flows of the once ¢Peabs River have dwindled to a mere trickle duaaay
causes — some natural and some man-induced. pé&s vgaches in Texas now resemble a very poortguali
creek rather than ariver. If the integrity of #rgire Rio Grande basin below the Pecos is topedved and
maintained, then it is crucial that both the wapaality and quantity of Pecos flows be drasticalhgraded
and stabilized within a natural flow regime to able level of in-stream flows.

Due to the lowered water quality and stream flothis, aquatic community of the Pecos River has been
drastically altered according to fishery biologiatel to local users of the river. No longer divésave a
healthy diverse community of aquatic plants, inelerates, microorganisms, fish and amphibians. The
greatly reduced aquatic diversity has been nedwgtiatfected by changes in river hydrology, riparian
community destruction, oil and gas activitiesgation demands, long and short-term droughts, dagofi

the river and the desertification of the uplandexstied due to grazing mismanagement. These fabtiils
natural and man-made, have allowed introduced @lpaties, such as saltcedar, to dominate the aipari
systems within the watershed.

According to the data of IBWC, the Pecos River dbntes to the flow of the Rio Grande at an average
of 274 million nf which accounts for 11% of the stream inflow into i&tad. However, it also contributes to
salt loading into Amistad at an annual rate of GrBKion tons or 29.5% of the total salt loadingalinity of
the Amistad exceeded 1000 ppm for a month in 1888 has fluctuated since. Itis important to calrgalt
loading from the Pecos to Rio Grande if we aredaiccessful in keeping salinity of the reserveioty
1000 ppm.

The decreasing water quality in the Pecos Rivernegmtively affected the Rio Grande River. Being an
international river, the Rio Grande is relied ufpgrboth Mexico and the United States for drinkinatev,
irrigation and industry and as such, it dependsiheapon its major Texas tributary — the PecoseRivThe
Pecos River itself is also the lifeblood of manynecounities within its reaches, mainly as an irrigatsource,
recreational uses, and as recharge for underlyjoifeas. The environmental condition of both tlee®s and
the lower Rio Grande River is extremely cruciahtmdreds of thousands of residents of both Mexicktlae
u.S.

General Project Description: This project will assess the physical featureshef Pecos River basin,
facilitate communications with stakeholder groups Endowners in eight neighboring counties, anditoo

the water quality of the Pecos River. Through piiigect a Watershed Protection Plan will be dgvedbto
assess current management measures as well asidetevhat future management measures need to be
implemented in the river basin to protect the watgality of the Pecos River.
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Tasks, Objectives, Subtasks, Schedules, Deliverabland Estimated Costs:
TASK 1: Basin Assessment

Objectives: The purpose of this task is to set a baseline sigsg on the Pecos River basin with regards to
stream channel morphology, riparian vegetationd lase, salinity mapping, water inflows and outflpws
aquatic habitats, historical perspectives, and e@tin modeling. This phase of the project is absdju
critical to identifying and evaluating potentialopfems and solutions. Aspects will be viewed fram
historical perspective as well as current condgioBix subtasks are identified and described.

Subtask 1.1Aerial photography, delineation, and characteiorat

High resolution, geo-processed, ortho-rectifiede@hotography will be utilized along the main ohal of

the Pecos River. Remote sensing techniques willdeal to identify and characterize stream channel
locations, vegetation dynamics including a detadadlysis of saltcedar infestations, current lage, and
potential gaining and losing segments of the rividre area will be flown during the fall of the ygast prior

to saltcedar leaf senescence to assist in detergwailtcedar from mesquite and other trees andbshithis
cannot be accomplished with current DOQQ photogragdthey were flow during dormant season “letif of
or winter months. An evaluation of past saltcectartrol efforts will also be conducted to help irure
planning efforts. Information from this subtasKklalso be used in subtasks 1.4, 1.5, and 1.7 .n{M0l-24)

Additional data processing and mapping will be aaned by Zhuping Sheng and Joshua Villalobos
of Agricultural Research and Extension Center é®&d4o as follows:
1. Collect images (satellite and aerial photos) €lmape files available for the Pecos River
project area;
2. Process images and overlay different layers;
3. Develop maps over the base map (DEM, politicaiiaary, aerial photos or transportation) in
tiff or jpeg format to be shared by the projecintetarough the project website:

a. Watershed boundary;

b. River channel, gage stations, floodrpland riparian zone;

c. Locations of test sites and boreholes;

d. Saltcedar distribution (treated and estied); and

e. Groundwater well locations from TWDB/USG

Deliverables

Aerial photography of the Pecos River for remotesgey

Document current stream channel location

Determination of saltcedar and other importantrigravegetation

Land use classification along the river

Shape files available via download from the websitel/or provided to the project team upon
request.

Budget narrative: Dr. Charles Hart, Assoc. Professor and ExtensiargR&pecialist will provide 15% of
his time during year one toward this task. Dr. @ihg Sheng, Assistant Professor will provide onk ha
month of his time toward this task. Funding wil provided for low-level, high-resolution aeriagal
photography and delineation of variables. Thik tail be contracted with a commercial entity. Fimg is
provided for Joshua Villalobos.

Subtask 1.2 Historical water quality, irrigation delivery, rain fall, Red Bluff Lake levels, and
groundwater monitoring
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Water data from state and federal agencies asaswe¢le irrigation districts will be compiled anditioely
updated so that water quality and quantity in tegak segment of the Pecos River may be charaaterize
Groundwater well data will be collected from TeXdater Development Board. (Months 1-36)

Deliverable
Current database of water quality and quantity data

Budget narrative: Mr. Mike Mecke, Extension Program Specialist — WW&enservation, with assistance
from a technician and student worker from the projeill be working on this task. It is anticipatédt.
Mecke will spend 9.2% of his time collecting an@bzing data for this task. Time will be utilizgdthering

data from many sources in the Pecos River, Texgienme Travel will be to Red Bluff Water and Power
Control District office, Irrigation District office NRCS offices, and other area agencies as needed.
Considerable time will also be spent on Internetlications, and phone research collecting data and
summarizing.

Subtask 1.3 Aquatic life and habitat inventory

Traditionally, water quality monitoring has beertdged on chemical attributes such as mineral cgnten
metals, and other contaminants. Biological moimipis becoming more frequently utilized to asse&sall
ecological integrity of the water body. Biologicabnitoring is particularly useful in assessingéffects of
nonpoint sources of pollution such as nutrient@nrient and sedimentation. Biological monitoringada
collected during this project will provide baseliteta that will allow comparisons to be made betwsites

on the Pecos River as well as comparisons to sinniers in the state. Monitoring efforts will alprovide a
baseline for sites along the Pecos River. Thia dah be used to assess trends and future chéragesay
occur as conditions in the river change.

The development of a sustainable Pecos River Baater management plan would be a giant first step
forward and a great aid to maintaining or increggiapulations of Endangered Species found in tisnB#
healthy, natural watershed and riparian zone igatito life, especially in semi-arid and desegions. A
listing of those Endangered Species is attachégppendix B.

The U.S. Section International Boundary and Watn@ission (USIBWC) Clean Rivers Program (CRP)
will coordinate the biological assessment with stssice from other entities participating in thaelgtuTen
sites will be selected along the Pecos River inaBexAt those sites, data on benthic organisnits, disd
physical habitat characteristics of the river Ww#l collected and catalogued according to protgmelgously
published by the Texas Commission on Environme@tallity (TCEQ). Additionally, riparian vegetation
and habitat will be described. (Months 1-24) Risswill be reported within 12 months of the contjma of
data collection. (Months 24-36)

Deliverable
Biological data will be incorporated into a PecagdR Basin water quality assessment database alithg
other data collected during the study.

Budget narrative: Mr. Wayne Belzer with the Texas Clean Rivers Progtlarough International Boundary
and Water Commission will be providing the guidateehis task. Funding is requested for travel to
sampling sites and misc. sampling supplies. Cotgnaill be made for data processing.

Subtask 1.4 Identify and characterize volume and quality of tributaries and springs

In order to identify potential salinity sourcesyitl be necessary to locate and characterize teelégbutaries
into the Pecos River, whether perennial or inteenit to determine water quantity, quality, andnpaif
impacts from sources outside of the main stem. fiffigphase involves the review of information dable
such as U.S. Geological Survey (USGS) hypsograptyhsdrography maps to determine potential trigutar
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locations. This data will then be compared to fitgemagery to locate active water runoff into thecos
River. The second phase would include fieldwork groind truthing, which will be necessary to locseh
tributary and to acquire water and sediment sampmlegermine flow volume, and submit samples for
laboratory analysis. In the case of dry streamltlediscould potentially carry water during storm metee
sediment samples will be collected for laboratarglgsis and passive samplers will be installedoitect
water from the tributaries during rain events. Y&®BWC Clean Rivers Program personnel will ovethése
effort and support additional Task 1 objectivesbgrdinating with the Texas Cooperative ExtensidDE)
and Texas Agricultural Experiment Station (TAE@Yonths 1-27)

Deliverables
» Hydrography and hypsography maps of the Pecos Biasin
» Satellite images of the Pecos River Basin
* Assessment and summary of laboratory data

Budget narrative: Mr. Wayne Belzer with the Texas Clean Rivers Progtlarough International Boundary
and Water Commission will be providing the guidafmethis task. Funding for equipment will include
dataloggers, sensors, and monitors for evaluatiegs flows and quality. Funding will also incluskgellite
imagery for documenting location of tributaries anth-basins. This photography will be on a mucpea
scale than in task 1.1.

Subtask 1.5 Identify and Characterize Saline WateBources Entering the Pecos River

The goal of the proposed work is to identify thedtion(s) and the magnitude of saline water sowcsing
the Pecos river below Red Bluff. Detailed investign of individual sources entering the Riverégind the
scope of the current study. Although the Peckrdsvn to be highly saline, little information isalable as
to the saline water sources entering the rivele SUspected sources include saline creek, sakps sgome
of which may be aggravated by irrigation activitiaed river seepage upstream which may produceesali
seepage downstream, as the percolated water mueegyh salted sediments and halite beneath the rive
channel. The first phase of this subtask will lrexdew of existing reports on geology, hydrologgils,
surface and subsurface saline water sources, anddwater quality in coordination with subtaskddand
1.4. The purpose of this review is to develop@adrunderstanding of the basin and saline watecesu
(Months 1 — 18)

The second phase is to identify saline water seuecgéering the river below Red Bluff, but abovev@ir
which is a distance of about 150 river miles wisaiéne inflow is believed to occur. Sources oirsalvater
inflow will be identified by surveying streamflovaknity, pH and temperatures. Any substantial igpat
changes in salinity, pH and/or temperature of theasnflow will be considered a potential site foflaw.
The water sources to be examined include surfaderilom Red Bluff, saline seep, ground water, and
selected creeks and tributaries. Chemical maikaissotopes will be used to trace sources to trgm.

Volume and salinity of inflow sources will be deténed by the mass-balance calculation based ondtalv
salinity measurements above and below the entntpor segments. A potable acoustic velocimetibwi
used for flow measurements. Water sampling antysesiwill be performed in March, prior to the ese of
water from Red Bluff and again in August when agjticral drainage water usually peaks. This source
tracking activity will be conducted in cooperatiaith Tasks 1.4 and 3.2 headed by Texas Clean Rivers
Program/IBWC. The water samples collected arerdnio be analyzed by the established IBWC contract
lab in order to maintain continuity and analytigahlity control (6 — 18 monthsBurface water inflow into

the Pecos is covered under Task 1.4.

Salts stored in the river bank and floodways canltén increased salinity downstream due to flnghiuring
bank overflow. This scenario occurs in the Middle Grande below Ft. Quitman, and there is an tibo
that this may also apply to the lower Pecos. dbteces permit, we will collect exploratory bank samples
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and will analyze for salinity in the reach betwéginvin and Langtry.

Once the major sources of saline water enteringé&oss are identified, we will be in a positionlavelop a
detailed plan to investigate the individual sourcAs additional proposal will be submitted at tpafnt.

Deliverable
» Areconnaissance survey of saline water sourcesirgtthe Pecos below Red Bluff (In coordination
with subtasks 1.4 and 3.2)

Budget narrative: Dr. Seiichi Miyamoto, Texas Agricultural Experimestation in Elpaso, will be providing
direction for this subtask. He has allocated 5c4%tis time in years 1 and 2 to this subtask. kum also
requested for partial funding of a technician astudent worker for collecting and analyzing dateavel is
requested for project meetings and data collectioah field work trips to the Pecos River. Fundiog f
supplies are requested for sampling tools, meaguid@vices, flow meters and other general field §app
Miscellaneous funding is also requested for isommaysis, EM 34 sensor rental, and data analysis.

Subtask 1.6 Simulate Flow and Salinity of the Pecder Evaluating River Management Options

This subtask is to simulate flow and salinity oé tRecos River below Red Bluff for evaluating river
management options and will be approached in thheses. The first phase is to develop and valiaate
simple mass balance model useful for assessingfthet of inflow from the Pecos River on salinitfy o
Amistad Reservoir. Salinity of the reservoir hagibincreasing since construction in 1968. Sgliritels
reached the drinking water limit of 2000 ppm duripgpruary 1988 and have continued to fluctuate. A
simple model, which is largely based on salt badaatalysis, is currently being developed undeparste
program funded by the Texas Higher Education Coettitig Board. Existing complex models demand input
data which are not readily available and do nosater site-specific salt problems. Our simple neadébe
used to analyze the impact of the Pecos River sgrveir salinity on both short and long time scalesing

the historical flow and salinity data availabld-aster Ranch, Langtry and Amistad. These analgskgle

the development of a program useful for estimasialgnity of the lake outflow from inflow data. Vwell

also examine probable scenarios for reservoir isalio exceed 1000 ppm, and how the inflow from the
Pecos may affect the scenario. (Months 1-18)

The second phase is to collect or generate thendstded to develop and verify a water and salsprart
model (which is described later). The data neealedtwo-types. The first type is the current river
dimensions such as river cross-sections at vareahes, slope, the extent and the types of ripadaes,
floodway dimensions, salinity and depth of watétda, permeability and soil type distribution, wesatdata
and physical data of the catchment areas whicdymlrface or subsurface inflow into the Pecogs&llata
will be collected in conjunction with other taskspecially Tasks 1.4 and 1.5. The second typatafid the
historical records of flow and salinity at varioteaches of the Pecos. These data are scatteratjamo
different agencies and unfortunately rather limjitcept at Langtry. If the historical data arfisient to
analyze, we will examine the impact of irrigatiomraver salinity in a historical context. If nete will use

the historical records solely for calibrating ouodael. (Month 12-24)

The third phase is to develop a water and salspart model for the main flow of the Pecos RivdoleRed
Bluff. The model is to be used for assessing naanagement options on flow and salinity of thed3eat
various segments, as well as for assessing sditigpato the Rio Grande, then to Amistad. Suatoael is
currently being developed for the Middle Rio Grarated includes submodels needed to evaluate thectmp
of riparian zones on flow, salt storage, and redéat the stream during bank overflow. The madsb
accounts for two-dimensional seepage losses frerstdam beds as well as seepage into the rivechvsi
undoubtedly an important process in the case oP#wps River. The model will be calibrated usimg t
historical records and will be validated again& thonitoring data from Task 3.2. The projectedetim
requirement would be approximately 12 to 24 months.
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Deliverables
* Impact of saline water flow from the Pecos Rivesafinity of the Amistad International Reservoir
* A model for simulating flow and salinity of the RecRiver below Red Bluff

Budget narrative: Dr. Seiichi Miyamoto, Texas Agricultural Experimegtiation Elpaso, will be providing
direction for this subtask. He has allocated 13atis time in years 1 and 2 and 6.6% in yearghoethis
subtask. Funding is also requested for a resem®tciate and student worker for collecting andyairey
data. Travel is requested for project meetingsdatd collection and field work trips to the Pe&iger.
Funding for supplies and miscellaneous expensagquested for computer hardware, software, anergen
computer supplies.

Subtask 1.7 Economic modeling of Pecos river basamd assessment of saltcedar control activities
Objectives of this subtask are to (1) Create a empage optimization model for surface water atiimn
district producers using localized production budgand salinity tolerance coefficients, (2) measure
economic effects of saltcedar control on associeaedelands and riparian areas, and (3) use IMPLAN
input/output model to measure indirect changeserbisin wide economy caused by saltcedar control.

The effects of saltcedar invasion are known. Caft®ntrol can be easily measured. These codiare
by landowners/operators and the taxpaying publthBederal and state funds have been used foesalt
control. Benefits from a technical standpoint ncapsist of additional streamflow, recharge intollsina
aquifers, increased bank storage and improved \gagdity (decrease in salinity). The economic lienef
all these anticipated results are difficult to saiti quantify.

A linear programming model will be developed tareste irrigated crop producer responses to chaimges
the availability and quality of irrigation waterthin surface water irrigation districts in the Pedwer basin.
Historical acreage allocations by crop, localizgdduction budgets developed by Texas Cooperative
Extension and water use efficiencies for the idieticrops will be used to identify possible scéosr Crop
yields will adhere to historical averages in comjiimn with crop salinity tolerance coefficientsislassumed
that individual producers will seek to maximizeithreet income. Thus, the objective function of thedel
will be to maximize net returns for the basin witktie constraints of available irrigated landgition water
with varying levels of quality and the availability packing sheds and cotton gins. (Months 24-36)

The impact to associated rangelands will be asdesmgarately. Recovery of the riparian area véll b
monitored for increases in managed, sustainablarga&apacity. Surveys of appropriate stakeholddts
be used to quantify increased usage as well agigectimpacts to wildlife. (Months 29-30)

Basin wide impacts of saltcedar control or other BMwill be analyzed using the input-output model
IMPLAN. This type of input-output model can be ds® analyze the interrelationships between the
agricultural sector and other sectors of the regji@onomy. Results from the separate LP models fo
surface and groundwater irrigators will be inpubithe IMPLAN model. In this case, increased alzlity

or quality of irrigation water can be expectedtcrease demand for products in other sectors eidbieomy
than just the agricultural sector. It is this dlacy increase in economic activity across alltees of the
Pecos River basin that will be measured and cordgarthe relative cost of BMPs. (Months 28-36)

Deliverables
» Development and publication of localized productioriigets for irrigated crops in the Pecos river
basin

» Development and documentation of irrigated acreggenization models Reports summarizing
results of modeling work will also be delivered
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» Survey instruments for rangeland and/or riparisgaaswners/operators on perceived impacts of
saltcedar control on wildlife or livestock

» Documentation and analysis of returned rangelguatian surveys from owner/operators

* Report on IMPLAN analysis of impact to Pecos rilsasin economy

Budget narrative: This subtask leader will be William J. Thompsonsiktant Professor and Extension
Economist, Fort Stockton, TX. Mr. Thompson wilesul approximately 10 percent of his time in yea¥ on
collecting data and developing production budgatklastorical crop acreage allocations. Mr. Thoomps
will then spend 15% of his time in year two throubk conclusion of the project in year three. Yiear
activities will include the development and docutagion of an irrigated acreage optimization modehvel

to farm sites across the Pecos river basin in yaaesand two is expected to require 7,500 milescatst of
$1,050 per year. Miscellaneous office supplie3&F0 per year will also be purchased. A graduaigest
will be hired in year 3 to assist with processirig-B model results through the input/output modB.
Lonnie Jones, Professor and Resource EconomisasPayricultural Experiment Station, will also caobtrte
one month of his time in fitting the IMPLAN model the Pecos river basin of west Texas. Countyl leve
economic data will need to be acquired and verifiSde licenses and economic data are expecteosto
$1,500. A total of 16,250 miles of travel at atanis$2,275 is anticipated for Dr. Jones, a graglsaident
and Mr. Thompson in year 3. Per Diem costs of $@Ganticipated for the graduate student when work
in the Pecos river basin from College Station, TX.

Task 2. Educational Programming

Objectives: TCE will work with various state and local agenciesassemble a series of three written
publications targeted at landowners, stakeholdetgalicymakers. These publications will consigtiy A
description of the historical progression of thed%eriver basin to its current condition, (2) usmary of
the multi-disciplinary approach which will be empéal to monitor the river and the basin, (3) Aaded
summary of the watershed plan developed thouglkdhese of this project. Additionally, TCE will wior
with various state and local agencies to orgagiz@note and conduct a series of educational mesiing
each county within the Pecos river basin. The@aer content of individual meetings will vary depding

on the relationship between local landowners, dpesand other interested parties and the Pecardrasin.
An interactive internet website will also be ceshaind maintained to provide the most current gsgr

Subtask 2.1Publish written informational materials to educateprivate landowners, stakeholders and
policy makers about the Pecos River and effects efltcedar

A series of three written publications will be deped, published and distributed to landowners,
stakeholders, policymakers and other interestetiggaiThe first publication in this series will pent the
historical progression of the Pecos river basitstourrent condition and will be used to informdawners,
stakeholders and policymakers of the threats fattiadpasin. This historical view will put into gpective
the size of the Pecos river basin and the sizéygredof issues being addressed. A descriptiohe$pecific
effects of saltcedar and a thorough summary ofgagtedar management efforts along the Pecoswiller
be presented in this educational publication. (Weri1-13)

The second publication will review the multi-didaiyed, multi-agency efforts to monitor and asshedtecos
river basin. This will include:

» The Quality Assurance Project Plan (QAPP) sampirtgocol developed by IBWC

» Water quality sites being monitored by the IBWC-FCR

e Saltcedar water use studies and monitoring beinippeed by TCE and TAES

» The study of the fate and influence of salvagedewbeing performed by TCE and TAES
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* An aquatic life and habitat inventory performedtbg IBWC and TCEQ.

The purpose of this publication is to illustrate #xtensive study of the Pecos river basin andded for
the development of a watershed plan for the ebasen. This publication will also be available to
interested parties when public comment on the meg@avatershed plan is solicited. (Months 20-24)

The final publication will address the watersheahdor the Pecos river basin. This publicationiwdlude a
detailed summary of the watershed plan, some lig@hsequences of not adopting a basin wide manageme
plan and the anticipated changes to current managtepnactices. The manner in which producer and
landowner issues were addressed and possibleasiriisolved as well as how the watershed planbeill
implemented and the time line for implementatioti @ summarized. An update on continuing morritgri
activities and recourse for necessary adjustmertketwatershed plan will also be included. Thisligation

will incorporate inputs and comments received fstakeholders at public meetings as described ik Z.2s

(Months 30-34)

Deliverables
» A description of the historical progression of Pe&iver basin to its current condition
» Areview of the multi-disciplinary approach whiclilMbe employed to monitor the River
* A detailed summary of the watershed plan develapedgh the course of this project
» Develop and maintain an interactive website

Subtask 2.2Educational meetings of interested parties for inptiand organizational support

Texas Cooperative Extension, with input from vasistate and local agencies, will organize, proraatk

conduct meetings in each of the eight countiesmipassed in the Pecos river basin. County leverisibn

personnel have the ability, contacts, facilitiesl aquipment to effectively facilitate meetings. uFo
categories of meetings will be hosted; (1) inforiaal, (2) skill developing, (3) discovery meetingsd (4)

public comment meetings.

Informational Meetings- This type of meeting is intended to inform lamers, operators and other
interested parties about conditions within the tasid proactive efforts to monitor, correct or i
conditions. These types of meetings can be hdlardand after adoption of a basin wide watersHad.p
An estimated measure of the impact of these edutprograms with respect to Pecos river basireiss
may be attained by comparing responses to similestipnnaires delivered before adoption of a whtats
plan, and after a watershed plan has been develpeinplemented. (Months 8-14)

Skill Level Meetings- Skill level programs will be intended to provideadowners/managers with new skills
or to acquaint them with new technology. (MontBs3b)

Possible meeting topics include:
» Chemical, mechanical, and biological control oteadar and saltcedar regeneration issues.
» Salinity management of soil and irrigation wated &@nop salinity tolerances.
* Riparian management issues; recovery, diversipldoement of saltcedar monoculture).
» Livestock and wildlife management techniques uridgh salinity conditions.

Discovery Meetings A series of meetings in each of the countiekiwithe Pecos river basin will be held to
solicit input from landowners, operators, localippinakers and other interested parties on the dpwant

of a basin wide watershed plan. The status of tnong and assessment efforts will be presentdtien
context of how a watershed plan will promote recgver proper functions of the Pecos river basin
watershed. (Months 24-30)
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Public Comment Meetings After development of the plan, but before impbdetation, a series of meetings
will be hosted to present the proposed watershestgrhd to allow interested or affected partieotament

on the proposed watershed plan. Much like theezarleetings soliciting input from interested pestithe
status of monitoring and assessment efforts wilplesented in the context of how components of the
watershed plan address specific issues or problths Pecos river basin. Comments will be conside
before the final watershed plan is released. (M®B80-36)

Deliverables
» TCE with input from various state and local ageseidl conduct meetings in each of the counties
encompassing the Pecos river basin. Four categofrimeetings will be hosted; (1) informational,
(2) skill developing, (3) discovery meetings, adjigublic comment meetings
» Meeting attendance and contact data will be redorte
» A measure of the effectiveness of the programdimcating the public on environmental issues
within the Pecos river basin will also be reported

Subtask 2.3 Develop a web site for dissemination wfformation

TCE will develop (Months 1-3), host and maintainaihhs 3-36) an internet website for the dissenonaif
information on educational, monitoring and reseactivities taking place across the Pecos riveimbas
Website delivery of information will be the mosht and cost effective way to disseminate infornmato
any interested people or groups.

Information presented through the website will irttg:
* Review ofindividual research projects on Pecos river basin.
* Review ofindividual monitoring projects on Pecos river basin
» PDF version of all reports, journal articles, fagybapers and presentations generated from this
project.
» Links to all cooperating and/or participating agesc
» Links to all project primary investigators.
» Links to University academic departments that awelved in the project.
» Links to other related websites
0 Texas State Soil and Water Conservation Board

o0 Texas Water Resource Institute.

0 Rio Grande Basin Initiative.

o Environmental Protection Agency-Office of Water, @\8ection 319

o Etc.

0 Schedule of upcoming meetings/programs dealing thithproject.
Deliverables

* Web site to publish results, bulletins, and reports

Budget narrative: Co-leaders for this Task are Dr. Charles Hart, MaMecke and William J. Thompson.
In year one, Dr. Hart will contribute 1.2 monthslavir. Mecke will contribute .6 of a month to thask. In
year two, Dr. Hart, Mr. Mecke and Mr. Thompson vdgtintribute 1.2 months, .95 month, and .6 month
respectively. Inyear three, Dr. Hart, Mr. Meekel Mr. Thompson will contribute .6 month, .95 nigrind
1.2 months respectively.

Development of extension publications will cost3R) in each of the three years of the project (Bit5tal).
A series of educational and public comment mestimij be held in each of the seven counties cosnpyi
the Pecos river basin. County level Cooperativéeision Agents in each of these counties will be
contributing time and effort to this task. A totdl4.2 months per year will be contributed by th€ounty
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Agents. A total of 20,000 miles of travel at ataafs$2,800 for each year will be used by the taskeaders,
county agents and required presenters to commetgctoof these meetings. $500 per year ($1,580) fot
miscellaneous office and meeting supplies are etpected.

A website will be developed in year one at a cés$3)000. An existing web domain will be utilizéal
reduce overall costs. Costs for maintaining thecstire and content of this website are expectbd &i,000
per year for a total of $3,000.

Task 3: Establish Monitoring Program

Objectives To develop Data Quality Objectives (DQOs) and RPA estimate the effect of salt
concentration(s) in the Pecos River watershed tiiralata collection and analysis and water useesydnd
study fate of and influence of salvaged water. TB& will work with various state and local agerscie
implement a monitoring program to determine thempiof high salt levels in the Pecos River due RSN
The TCE will collaborate with the USIBWC —CRP aslivess other local and state agencies to utilize and
expand the current monitoring program in placendkigs from the data collection efforts in Task il w
provide information necessary to develop best mamagt practices (BMPs) and will form the basis of a
watershed management plan for the Pecos River stegeiin Texas. TCE will produce a report descgbin
the results of the monitoring effort and the logas of sources that are impacted by high saltérPtacos
River.

Subtask 3.1 Develop QAPP for sampling protocol
CRP will oversee the development of DQOs and a QABPspecified under EPA QA/R-5, EPA
Requirements for Quality Assurance Project Pldivionths 1-3)

The surface water quality monitoring program conddc¢hrough the CRP will serve as a baseline ttifye
areas considered to be impacted by NPS for saliRibytable sampling and flow measuring equipnaata
sonde(s), and passive samplers will be utilizeshdmitor specific reaches to collect additional daiaide
from routine monitoring, intensive reconnaissarféeres will be utilized to identify and target spicareas
of concern within the basin. All of the analyseshie monitoring program will be detailed in an EPBEQ
approved Quality Assurance Project Plan (QAPP).

Deliverable
* Approved QAPP

Budget narrative: Texas Water Resources Institute will provide gua@aon this task. Funding for one
month of salary will be provided to TWRI for devphoent of the protocol. A small amount of fundisg i
requested for printing costs. All funding for thésk will be provided in year 1.

Subtask 3.2 Water quality monitoring, including Total Dissolved Solids (TDS), Total Suspended Solids
(TSS), parts Hydrogen (pH), Dissolved Oxygen (DO)ral electrical conductivity (EC)

CRP will oversee the collection of data at estéigls sites along the Pecos River to establish Imaseli
information. Parameters required to assess tketsfdf high salt conditions will be added to thanitoring
schedule. Routine and intensive monitoring willdoaducted as needed in determining areas impagted
high salt conditions and will be coordinated whie TCE and TAES to support other project tasksor(tids
4-27)

Deliverable
* Quarterly Data Reports
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Budget narrative:

Mr. Wayne Belzer will provide direction for thissia Funding is requested for sampling equipment to
compliment existing equipment provided by the CRiBugh IBWC. Water quality sampling equipment and
supplies will be purchased and sampling sites &skedal during the first two years of the project.

Subtask 3.3 Quantity and fate of water salvage asrasult of saltcedar control

A study was initiated in 1999 using shallow groumdisy monitoring wells and water level loggers tineste
net drawdown or recharge along the Pecos Riverrsalteedar infestations. Wells were installethat
sites within a study area and monitored for onevijrg season, then saltcedar was killed on one ¥itater
salvage from saltcedar control is estimated by @ing pre treatment water level data to post treatm
water level data for both sites using the EPA Ridikatershed Study Design protocol. Preliminaryysis
indicates saltcedar control may yield a 60-70% c&dn in water loss at the study site.

This task will further explore the effects of saltiar control on the fate of salvaged water androéte
amount of water released to downstream flow andirgtvater recharge. TCE and TAES will: (1)
characterize the aquifer beneath treated and uetrsites with borehole exploration; (2) instaltizdnal
monitoring wells to configure subsurface flow patte and (3) conduct flow measurements with desagha
releases from Red Bluff Reservoir. (Months 1-27)

First, a map of alluvial sediments will be develdpe diagram subsurface flow patterns. Previousliae
exploration revealed a clay layer, which may livattical water flow within the shallow aquifer. iShask is

to delineate the extent of the shallow aquifer klinlg additional boreholes at untreated and &datlots
along the Pecos River. Soil and water sampledwitiollected and analyzed, as needed, to detespétial
variation in hydrological properties. Second, &iddial monitoring wells will be installed. Thereeab
existing monitoring wells at each site on one sifithe river. In order to better understand fl@gimes,
additional wells will be drilled on the other sidithe river from the existing well network. Daigbers will

be used to record hourly changes in the water levedach of the new wells. Collected water level
information will be processed to construct a flost within the shallow aquifer. The flow net wik lised to
define the interaction between surface water aodrg water, which will be used to assess volume and
direction of flow.

Finally, to establish the relationship betweenacgfwater and ground water, designated releasesReml
Bluff Reservoir will be scheduled. Multiple relesswill be monitored for a period of several daysrd) the
project period to detect any seasonal changesishhllow aquifer response to saltcedar contrekp&ge
losses, or gains, by the river will be calculated the factors that influence seepage losses and gl be
assessed.

During the releases, surface water flow will be sugad at the upstream boundary of the untreaedsithe
divide between untreated and treated sites arfgeatdwnstream boundary of the treated site. Asdme
time, hourly water level in each of the wells vioi# recorded to determine impacts of increased fliearon
the shallow aquifer flow.

In general, river inflows are precipitation, runoffroundwater discharge and release from Red Bluff
Reservoir. River outflows include seepage intdfegs, evaporation, transpiration, and irrigatiavedsion.
The proposed tasks will allow us to evaluate fldesween the river and the aquifer. Other inflowd a
outflows will be addressed using funds form othmirses. Ultimately, this data will be used withtera
quality/quantity data collected to predict the effef saltcedar control on river water quality apudntity in

the Pecos River Basin. Data will be used in the@hpresented in task 1.6 to predict changes inigabf

the river.

Deliverables
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*  Well monitoring schedule

» Map of soil physical properties within the studgar

* Flow net, illustrating velocity and direction oftsurface flow

» Water balance analyses for seasonal seepage runs

» Prediction of impacts of the saltcedar control lvm interaction of stream flows and groundwater.

Budget narrative: Drs. Charles Hart and Zhuping Sheng will act apiineiple investigators on this task.
An Extension Assistant, will conduct water well nitoring, borehole exploration, and soil analysesnds
are requested for travel from Ft. Stockton Dist@enter to the study area in Reeves County. Fgridin
equipment will be used to purchase water level@asnand loggers, a portable flow meter and a platab
HydroLab water quality instrument. Funds are aésuested for supplies to purchase laboratory sgpl
such as glassware and reagents.

Task 4: Watershed Protection Plan

Subtask 4.1Final Report of Basin Assessment, Educational Rmmogning and Monitoring. In addition,
Annual reports will be submitted to the TSSWCB bgject Pls at the end of years on and two, witlfitied
report submitted at year 3 end.

Subtask 4.2.The subtask will produce the final Watershed Ritita Plan for Pecos River Segments 2312,
2311, and 2310 based on criteria set forth in @4 guidelines. A draft plan will be completedhimn year
2 of the project and available for public commerdgtakeholder meetings.

Budget narrative: A technical writer will be provided through the TBexWater Resources Institute to
summarize all quarterly reports and write the pembplan in year three. Funding is requested for
investigators travels to developmental meetingsmeetings with TSSWCB. Dr. Charles Hart will prai
overall guidance to this phase and will be provgdin2 months FTE to the task.
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Coordination, Roles and Responsibilities

Texas State Soil and Water Conservation Boardihe TSSWCB will provide supervisory oversight te th
project.

Texas Cooperative Extensionresponsible for estimating saltcedar acreage, fitsiovater quality and
quantity (Subtasks 1.1 and 1.2); educational prograng (Task 2), saltcedar water use estimatesataaf
salvaged water (Subtasks 3.3 and 3.4)

U.S. Section, IBWC Clean Rivers Programwill identify and characterize inflows (Subtaskg hnd
aquatic life and habitat Subtask 1.3) DevelopmdnQAPP (Subtask 3.1) and oversee water quality
monitoring Subtask 3.2

Texas Agricultural Experiment Station: will be responsible for collecting, analyzing anddeling salt
flow (Subtasks 1.5, 1.6) saltcedar water use, sarfgound water interactions and responses toesklic
management (Subtasks 3.3 and 3.4)

Texas Water Resources InstituteWill assist in composing the QAPP (Subtask 3. 1) esucational efforts
(Task 2). TWRI will also be responsible for conmmgl/writing quarterly reports and final watershed
management plan.

Measures of Success and Performance:

Coordination of a watershed stakeholder committee
Dissemination of educational material developedugh the project
Develop a Watershed Protection Plan for the Pedas Basin

TSSWCB Contact: Project Lead:

Aaron Wendt, NPS Team C. Allan Jones, ProjecD@ector
P.O. Box 658 1500 Research Parkway, Ste. 240
Temple, TX 76501 2118 TAMU

Phone: 254-773-2250 College Station, TX 773438

Fax: 254-773-3311 979-845-1851

Email: awendt@tsswcb.state.tx.us Texas Water Resources Institute

Charles R. Hart, Ph.D., Project Co-Director
P.O. Box 1298

Fort Stockton, TX 79735

432-336-8585

Texas Cooperative Extension
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Appendix A
Matrix of subtasks and respective watershed plan ements.
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Appendix B

Federally Listed Endangered (E) and Threatened (THpecies for the
Pecos River and Pecos Basin

Bald Eagle(Haliaeetus leucocephalus)— T — occasional migradtwintering bird along the river
and at reservoirs in the basin.

Southwestern Willow Flycatcher(Empidonax traillii extimus) — E — rare to uncommmigrant
along the river corridor, few confirmed records.

Pecos GambusigGambusia nobilis, a mosquitofish) — E — occursprings and cienegas in the
basin (Diamond Y and Balmorhea area).

Comanche Springs pupfisHCyprinodon elegans) — E — extirpated at Comaghrangs, remnant
populations persist in Balmorhea spring complex.

Leon Springs pupfish(Cyprinodon bovinus)— E — only natural populataaturs in Diamond Y
Draw on TNC preserve.

Rio Grande silvery minnow (Hybognathus amarus) — E — historic occurrenéteros in Carlsbad
to Toyah reach, extirpated in Texas.

Interior Least Tern (Sterna antillarum)— E — known to nest on islandske Amistad, recorded at
Sand Lake in Reeves County, some may use Red Basgérvoir.

Black-capped Vireo(Vireo atricapilla) — E- nesting populations knoslang riparian corridors and
arroyo shrublands from Iraan south.

Pecos SunflowefHelianthus paradoxus) — T — scattered and issbkatell populations at Diamond
Y Draw and Sandia Spring, other historical sitesreoently confirmed.

Little Aguja Pondweed (Potamogeton clystocarpus) — E — known only frattid Aguja Canyon
(Davis Mountains) which is a Pecos tributary vidrBarhea drainages.

Compiled by:

John Karges
Conservation Biologist
TNC

1 June 2004
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Appendix B
Corrective Action Report
CAR #:
Report Initiation Date: Area/Site:
Reported by: Analyte/Activity:

State the nature of the problem, nonconforman@ibof-control situation:

Affected sample #s / date(s) of sample collection:

Project(s): Attached doctatien: NA COC FDS SampLink Flow8

Possible Causes and Corrective Actions Taken / fRewnded:

CAR routed to: Date:

Supervisor:

Circle one Tier 1 (does not affect final data integrity) Ti€r 2 (possibly affects final data integrity)
Corrective Actions (If actions are to be taken, include Responsilaiey!’and proposed completion date, where appropriate)
For specific incident: Taken To be taken

To prevent recurrence$aken To be taken

Effect on data quality:

Responsible Supervisor Date:
Concurrence

Program/Project Leader Date:
TWRI Quality Assurance Officer Date:
TSSWCB Quality Assurance Officer Date:

Party responsible for implementing corrective ati®also responsible for notifying QAO of compdetiand outcome of corrective action
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Field Data Review

Y=yes;N=no;
N/A=not applicable

A. QC samples (field splits) collected for all aytak as prescribed in the
TCEQ Surface Water Quality Monitoring Procedures Manual (2003)?

B. Field documentation includes the following:

(1) Identification of individual collecting samsis)?

(2) Sample site location?

(3) Sample collection date and time?

(4) Site observations (i.e. weather, etc.)?

(5) Unusual occurrences that may affect sample?

(6) Sample collection problems?

Data Format and Structure

A. Are there any duplicate sample sites?

B. Are station locations assigned?

C. Are sampling dates in the correct format, DD/MMYY?

D. Are samples listed in the correct units?

E. Is the sampling time entered?

Data Quality Review

A. MDLs consistent with those in the QAPP?

B. Outliers confirmed and documented?

C. Documentation (verified error log) provided t8§SWCB?

D. Checks on correctness of analysis or data reddemess performed?

E. Have at least 10% of the data in the databame teviewed against the

data sheets?

Explain any answers that may indicate a problemhwihe data (attach another page

necessary):

if

Data Range:

Data Source:

Project Director Signature:

Date:
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Appendix D

Chain of Custody Form
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Project: Remarks:
Name and signature of collector: Air bill #
Station ID | Sample ID| Medigd Sample |Preserv-|Collection |Time: Num Analyses Remarks Tag ID:
Code |Type ation Date: containers
Relinquished by: (Signature): Date: Time: ReceivedSignature): Date: Time: |Laboratory Notes:
Relinquished by: (Signature): Date: Time: ReceivedSignature): Date: Time:
Relinquished by: (Signature): Date: Time: ReceivedSignature): Date: Time:
Relinquished by: (Signature): Date: Time: ReceivedSignature): Date: Time:

Project Manager (Signature):




